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Summary 
 This paper attempts to postulate the trade and industrial effects of potential RTAs 
in East Asia. In order to set the context for discussion of the effects, the paper first 
addresses the issues of the rise of regional economic integration, and in particularly the 
rise of regionalism in East Asia in its introduction. 
 Short summaries on the background of Regional Trade Arrangements (RTAs) in 
East Asia and literature examining the effects of Preferential Trade Agreements (PTAs) 
and Regional Trade Arrangements are included in Chapter 2. As the possibilities of the 
formation of hub and spoke systems as well as plurilateral RTAs are equally high, 
Chapter 2 tries to explain the reasons for the formation of hub and spoke systems and 
why ASEAN is a choice candidate for the hub status in possible hub and spoke systems. 
 This paper uses a Computable General Equilibrium model to simulate the 
formation of a variety of different RTAs to generate possible effects of potential RTAs in 
East Asia. Chapter 3 looks at the impact of such RTAs on the welfare and real GDP of 
member countries. Conducting a series of simulations of RTAs using a similar model and 
data allows the paper to make comparisons across RTAs and deduce possible trade 
strategies of member countries. Chapter 3 carries the analysis further by breaking down 
the simulation results to individual sectors in member countries. In addition, the 
Herfindahl-Hirschman Index is used to analyze issues such as robust comparative 
advantages of member countries, and patterns of specialization and concentration in 
countries and industries. 
 The aim of this paper is to contribute to the literature on trade arrangements and 
their impact in East Asia but also to provide information for possible policy implications. 
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 Regionalism has been on a significant upward trend since the 1990s. The number 
of regional and bilateral trade agreements that are negotiated and implemented has 
increased in recent years. Some scholars, such as Jagdish Bhagwati and Alan Winters, 
have called this the second wave of regionalism. The first wave of regionalism was 
identified as having occurred in the 1960s and 1970s. There are some similarities and 
differences between the two waves. It has been noted that the first wave consisted more 
of regional trade arrangements, but the second wave has led to a proliferation of bilateral 
trade agreements. The first wave saw tariff reduction in goods as the main objective of 
trade agreements but recent second wave agreements between countries have included 
areas of economic cooperation beyond tariff reduction. East Asia had always supported a 
single-track policy of pursuing trade liberalization through multilateral liberalization, and 
staying clear of PTAs until the 1990s.  
However, since the late 1990s, many East Asian countries have changed their 
trade policy strategy to support a multi-tracked policy approach of pursuing multilateral 
trade liberalization and PTAs simultaneously, with the believe that the PTAs will 
reinforce and complement the multilateral framework. In addition to complementing 
multilateral trade liberalization, there has to be substantial benefits that countries expect 
to get from PTAs in order to entice them to clamour for regional and bilateral PTAs with 
other countries. These economic gains should be enough to offset the painstaking 
negotiation efforts and political obstacles that governments face when negotiating RTAs 
and PTAs, not to mention the adjustment costs after tariff reductions. Hence, this study 
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will be devoted to the analysis of the economic effects of tariff reduction of potential 
regional trade agreements on member countries, and the resultant changes in trade and 
industrial structures of members. If the economic gains simulated are substantial, this will 
lend support to the efforts at RTAs and PTAs. However, this does not mean that there 
will be no justification for RTAs and PTAs where the economic gains are small or 
negative. RTAs and PTAs may also be pursued for the political and strategic gains 
expected after conclusion. 
 In this study, preferential trade agreements (PTAs) are classified into different 
categories. There are three levels of PTAs, (1) bilateral PTAs between two countries, (2) 
plurilateral regional PTAs (RTAs) involving more than two countries, and (3) multilateral 
trade negotiations that are usually used to refer to World Trade Organization (WTO) 
level talks and lead to outcomes close to global free trade. PTAs that lead to tariff 
elimination in substantially all trade between members are commonly known as Free 
Trade Agreements (FTAs). 
1.1 Reasons for Regional Economic Integration 
 Before starting discussion of the specific RTAs examined in this thesis, it is useful 
to briefly highlight the reasons why economic integration is hotly pursued throughout the 
world currently. Many economists have founded economic theories to explain and 
encourage countries’ pursuit of economic integration with the world or a particular 
region. However the benefits of economic integration are not restricted to economics, 
there are political gains as well. Economic integration can be classified into different 
categories e.g. trade liberalization, financial cooperation. There is also a distinction 
between market-led and institutional-led integration. This thesis will focus on the various 
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possible institutional-led trade liberalization initiatives in the Asia and West Pacific 
region. The term ‘regionalism’ in this thesis shall be meant to apply to this narrow 
definition of institutional-led trade liberalization. 
 The most direct effect of trade liberalization through tariff reduction is the change 
in tariff revenue. If tariffs are reduced to zero, then the importing country will experience 
a loss of tariff revenue. This effect is acutely felt if a country’s government is highly 
dependent on tariffs as a source of revenue, especially lower-income countries. The result 
may be a reduction in government expenditure, leading to a possible welfare loss. If 
tariffs are not eliminated and import demand is very elastic, then there is a possibility that 
tariff revenue may increase when tariffs are reduced. Tariff reduction leads to lower 
import prices. A lowering of import prices will probably lead to increased consumption 
of imports and domestically-produced goods through the income and substitution effects. 
Consumers’ welfare is thus increased with tariff reduction and increased consumption. 
 Lower import prices may encourage consumers to substitute domestic import-
competing goods for imports. The increased competition of imports may cause domestic 
firms to lose revenue, particularly firms in those industries that have previously been 
protected by high tariffs. Some of the firms may shut down, lower prices or reduce 
production, leading to a fall in the output size, prices and factor employment in those 
industries. The resultant fall in factor employment may lead to reduced consumption and 
investment, and the reduction of factor employment may in turn lead to social and 
political unrest. However the domestic firms that remain are forced to become more 
efficient to compete with the imports, and hence factor returns for those still employed 
may increase. 
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 In a neoclassical framework and the absence of rigidities, all factors in the 
economy will eventually be fully employed. This suggests that the factors which are laid 
off by the shrinking industries will find employment in other industries. While some 
industries are shrinking, other industries will face increased domestic demand due to the 
income effect of lower import prices, and increased export demand due to lower tariffs 
and higher income in PTA partner countries. These other industries will absorb the idle 
factors to increase output, and thus increase employment and income. Overall efficiency 
in the economy will increase because factors that were once employed in inefficient, 
protected industries will now be employed in more efficient industries where the home 
country has comparative advantages. Costs of production will also decrease when prices 
of imported inputs are lower, leading to increased efficiency, and this increased economic 
efficiency will enhance the growth potential of the economy. 
Due to lower tariffs in partner countries, the exports of the country will become 
more competitive in partner countries. Thus, there is a larger market for exports. If the 
export industries experience increasing economies of scale, then the industries will 
become more efficient and competitive. The effect on economic efficiency due to 
economies of scale is distinct from the effect of reduced tariffs. The emergence of a 
larger market and more competitive exports within partner countries will encourage 
increased internal and external investment to the PTA members. The inflow of capital 
will increase returns of capital-augmenting factors, output, exports, and intra-PTA and 
extra-PTA trade. Domestic and foreign investors will take advantage of the different 
comparative advantages of PTA members to develop a production network spanning 
countries within the PTA, locating different stages of their production processes in 
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different countries where costs are lowest. This fragmentation of production processes 
will increase FDI, intra-PTA, intra-industry and intra-firm trade. 
The resulting changes in import and export demand and supply will have effects 
on the terms of trade between countries and affect the trade balance. Increased FDI flows 
also affect the capital and current account. These effects may lead to changes in foreign 
exchange reserves of countries, with spillover effects on the economies. 
Trade liberalization enhances the pattern of comparative advantage between PTA 
members. The theory of comparative advantage says that countries will specialize in 
production of goods that cost relatively less to produce, compared to other countries and 
goods. Enhanced comparative advantage will lead to increased specialization of 
production by PTA members, the extent of which is dependent on the level of trade costs 
(which include transportation costs, transactions costs and tariffs) and the degree of 
substitutability of the good. In other words, when trade costs are low and substitutability 
of the good is high, trade liberalization will increase production of labour-intensive goods 
in labour-abundant countries. Specialization and economies of scale lead to the 
phenomenon of concentration of particular industries in some countries. Hence 
production of some goods is concentrated in the countries that have a comparative 
advantage in producing them. Economies of scale at industry level attract firms from the 
same industry to produce in the same location. In economic geography, economies of 
scale and trade costs are the main determinants of firms’ production and export location 
decisions. 
A PTA that leads to lower tariffs of members and higher tariffs for non-members 
may face the prospect of trade deflection. Non-members of a PTA may export to the PTA 
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member with the lowest external tariff and reexport from that member to other members 
with higher external tariffs. This phenomenon is known as trade deflection, because trade 
between members and non-members is deflected to the member with the lowest external 
tariff and reexported to other members. There are two possible solutions to this problem. 
The first way is for all PTA members to set external tariffs at a common level, turning the 
PTA into a customs union. The second way is to establish Rules of Origin (ROOs) for 
goods that are to qualify for preferential access. Rules of Origin state that only goods that 
are partially produced in a PTA member enjoy preferential tariff rates. The proportion of 
value-added to the exported good, which is required to qualify for preferential access, is 
decided by members and varies in different PTAs. ROOs benefit members by attracting 
external productive investment to members if external producers wish to gain preferential 
access to the other members of the PTA. In other words, external producers shift export 
production from non-members to members in order to enjoy lower tariff rates. 
The proliferation of PTAs may lead to a complex network of trade relations 
among different PTA members. As different PTAs will have different ROOs and other 
rules governing trade, keeping track of the different provisions in the various PTAs lead 
to additional administrative and transactions costs for traders. These higher costs and 
confusion may deter trade. The effect is known as the Spaghetti Bowl effect and this 
theory is attributed to Jagdish Bhagwati (Bhagwati et al, 1996). The theory is named as 
such because the overlapping and interlocking provisions of the PTAs resemble spaghetti. 
When one country signs many bilateral PTAs with other countries but these other 
countries do not have PTAs with each other, then a hub and spoke structure emerges. The 
country with the many bilateral PTAs becomes a hub country, and its PTA partners 
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become its spokes. A hub country has many advantages over the spoke countries. These 
advantages will be discussed in detail in Chapter 3. This asymmetry arising from such 
hub and spoke arrangements will encourage other countries to pursue many bilateral 
PTAs with the intention of becoming hub countries. The result is the proliferation of 
many bilateral PTAs, probably with different rules and provisions in each of them. This 
will worsen the spaghetti bowl phenomenon mentioned above. A solution to the problem 
is to harmonize the different rules and provisions in the different PTAs. Another 
alternative to this network of bilateral PTAs is to conclude a plurilateral RTA that 
encompasses all the countries. The advantages are in preventing diversion of resources 
and duplication of work, and preventing the emergence of a spaghetti bowl. The 
disadvantages are the same ones that plague multilateral negotiations. The large amount 
of parties involved slows down and reduces the chances of reaching an agreement due to 
the diverse interests of the different countries. Any agreement reached will probably be 
modest in scope and depth, because only the lowest common denominator will be 
acceptable in the process of trying to accommodate all parties. The time taken to reach an 
agreement will also be longer than when negotiating a bilateral PTA. 
One famous theory of the effects and reasons for the enlargement of RTAs is the 
domino theory of regionalism founded by Richard Baldwin (Baldwin, 1995). As RTAs 
expand, the benefits and costs of membership change. Assuming open membership, the 
membership of the RTAs will increase as long as the benefits outweigh the costs. If the 
benefits always exceed the costs, then the RTAs will continue increasing until global free 
trade is reached. In this case, regionalism becomes a building block of multilateralism. 
However, if membership is not open, incumbent members have incentives to block 
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increased membership if entry of new members will reduce members’ gains. If non-
members find that the costs of being excluded are higher than the benefits, but are 
prohibited from membership of existing RTAs, they may decide to form their own 
exclusive RTA. The formation of exclusive RTAs that are inward-looking and aim for 
self-sufficiency or RTAs that are adversarial and competitive is dangerous, as it may 
spark off trade conflicts between different trade blocs. The world, as a whole, will also 
experience lower welfare than global free trade. These trade blocs are stumbling blocs of 
multilateralism. 
The negotiation of PTAs requires significant amounts of effort and time. Being 
simultaneously engaged in negotiations of various PTAs may divert scarce negotiating 
resources from multilateral and plurilateral PTAs, leading to slowdown in more important 
multilateral negotiations and frustrating potential PTA partners. 
 In the 1950s, Jacob Viner came up with his theory of trade creation and diversion 
as a means to measure the welfare effects of preferential tariff reductions in Preferential 
Trade Agreements (PTAs) and Customs Unions. This methodology has been used 
throughout the years till this day by trade economists to assess the economic desirability 
of PTAs. Trade creation involves an expansion in a country’s imports due to the 
switching of import source from a less efficient (higher-cost) producer to a more efficient 
(lower-cost) producer. Trade creation is usually associated with an increase in welfare for 
the importing country. This is because the resulting increase in consumer surplus is 
greater than the decrease in tariff revenue and domestic producer surplus. In the context 
of the formation of a PTA, the switching of import sources is usually due to a change in 
bilateral tariff rates of the importing country. On the other hand, trade diversion leads to 
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welfare losses. Trade diversion occurs when the preferential lowering of tariffs leads to a 
switch in imports sourced from more efficient countries to less efficient countries, usually 
from a non-member of a PTA to a partner of the newly-concluded PTA. The loss of tariff 
revenue and domestic producer surplus is not adequately compensated by the resulting 
increase in consumer surplus, therefore leading to a welfare loss. The net welfare changes 
from trade creation and diversion are closely related to welfare changes of improvements 
in allocative efficiency. 
 Analogous to the theory of trade creation and diversion, changes in investment 
flows can also be categorized into investment creation and investment diversion. As 
mentioned above, investment will move across countries to take advantage of changed 
tariff levels resulting from PTAs. A particular important type of investment flow is tariff-
jumping FDI where external producers shift production to PTA members to escape the 
high costs of exporting to these PTA countries and circumvent ROOs. Investment 
creation describes the shift in productive investment from higher-cost producers to lower-
cost producers, most probably resulting in an increase in trade. Investment diversion is a 
shift in investment from lower-cost producers to higher-cost producers, leading to an 
increase in intra-PTA trade at the expense of extra-PTA trade. Similar to trade creation 
and trade diversion, investment creation is usually but not always associated with welfare 
gain and investment diversion with welfare loss. 
 In addition to economic gains, there are also political gains from the formation of 
PTAs. PTAs increase the interdependence of the members through increased economic 
activity, and the PTAs signal the solidarity of members regarding some economic issues. 
Only countries with cordial diplomatic relations and similar political alignments are able 
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to conclude PTAs without much problem. The formation of the PTAs will probably 
enhance already-strong ties between countries. The PTAs and resultant improved 
relations may form the basis of unity over some particular multinational issues. By 
coming together as a group, member countries are able to enhance their bargaining power 
against larger groups and countries. Closer relations and interdependence also lead to 
increased mutual understanding of PTA members. The PTAs are either the result or 
beginning of efforts to strengthen friendship, cooperation and understanding between 
countries. The improved relations and interdependence lead to increased potential costs 
of conflict, hence reducing the chances of disputes between PTA partners. 
Another political gain from PTAs is the increased resolve and justification for 
governments to pursue reforms to liberalize the economy. Policy reforms to reduce 
domestic industry protection and increase competition in the economy are often 
unpopular, because they will lead to industrial adjustment and reduced economic rents for 
some sections in the economy. Industrial adjustment is particularly painful in countries 
that have large proportions of industries that are protected by high tariffs, production 
licenses, legal monopolies, government procurement rules, and dominated by state-
owned enterprises. Countries with such practices are usually from the socialist and 
communist fold, or are pursuing inward-looking, import-substitution strategies. With the 
collapse of communism and centrally-planned economies, the tides have switched in 
favour of outward-oriented export-promotion strategies. Former socialist, communist and 
import-substitution countries are now pursuing policy reforms to liberalize their 
economies. However, these economies in transition face obstacles from industry 
operators and the working class, because the reforms will lead to collapse of many 
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formerly-protected firms and unemployment of many workers. The legally binding 
framework of PTAs prevents successive governments, under popular pressure, from 
retracting commitments to liberalize their economies. The signing of the PTAs prepares 
the population for the imminent difficult policy reforms and the resulting hardship that 
may ensue. Most importantly, the PTAs are signals of the commitment of countries 
towards liberalizing their economies despite the adverse short-term effects that they will 
face. These signals improve the image of the countries and the confidence of external 
investors with regards to the security of their investments in the PTA countries. 
However, with the increase in economic activity between PTA members, greater 
interdependence with other economies has its downside. Dependence on external 
countries means that the economy has a higher risk of being affected more significantly 
by external shocks. Adverse external shocks are more dangerous than adverse internal 
shocks because it is more difficult to manage the external shocks, and there is a greater 
dependence on the stability and goodwill in the external environment. In order to prevent 
spillovers and fluctuations resulting from the policies in countries with close economic 
links and to prevent economic conflicts, there has to be some kind of economic policy 
discussion and harmonization between economically interdependent countries. This may 
amount to a loss of some amount of economic sovereignty and independence of 
countries. 
1.2 Reasons for Rise of Regionalism in East Asia 
 The number of regional trade agreements (RTAs) in East Asia has increased 
rapidly in the 1990s and into the 21st century. Part of the reason for this trend is the 
gridlock and obstacles in multilateral trade negotiations. Multilateral trade liberalization 
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took a blow particularly after the 1999 WTO meeting convened in Seattle. The recent 
rounds of WTO talks held in Cancun in 2003 and in Geneva in 2004, to conclude the 
Doha Development Agenda discussed at Doha, Qatar in 2001, ended in failure due to 
failure of developed and developing countries to compromise over agricultural trade 
liberalization and the “Singapore issues” of trade and investment facilitation, government 
procurement and competition. However, the difficulties in multilateralism did not start 
with the World Trade Organization (WTO). The Uruguay round of GATT talks that 
precipitated the WTO took a lengthy amount of time to complete and failed to address 
major issues in international trade that had been plaguing trade talks since the 1970s. It is 
noteworthy that GATT was formed in 1947 and the process leading to the formation of 
the WTO took about 50 years. 
 The Uruguay Round of GATT started in 1986 and ended in 1994, and the WTO 
was formed in 1995. Problems plagued the Uruguay Round, which took 8 years to 
conclude, and delayed the process of multilateral trade liberalization. While in the stasis 
of stalled multilateral talks over sensitive issues such as agriculture trade and support, and 
the Multi Fibre Arrangement, several countries following the developmental path of 
export-oriented industrialization decided to engage in regional trade negotiations. These 
proposed regional trade arrangements are also a response to the regionalism of Europe 
and the fear of being left out of a global trading system characterized by self-contained 
regional trade blocs, such as Fortress Europe. The lower preferential tariff rates within 
trade blocs raise the risk of trade being diverted from the East Asian non-member 
countries to non-Asian member countries. As trade has been a major contributor to 
economic development and growth in East Asia, the East Asian countries cannot sit by 
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and watch these developments without reacting. In the 1990s, there was a quick 
realization by East Asian countries that they had been lagging behind other regions with 
regards to regional economic arrangements, despite having close economic linkages with 
each other. For example, there was the formation and enlargement of the European 
Union, the negotiations and formation of the NAFTA, and the various Latin American 
trade blocs. The European Union has increased its current membership of 15 Western 
European countries to include another 10 more Central and Eastern European countries in 
May 2004. The United States is proposing for a Free Trade Area of the Americas, 
covering 34 countries in North, Central and South America and the Caribbean, to be 
implemented by 2005. Paul Krugman’s theory of a world that is divided into three trade 
blocs (Krugman, 1991) also inspired the speculation of an Asian trade bloc to counter the 
European and American trade blocs. A later study by Frankel, Stein and Wei showed that 
there are three natural trading blocs in the world, one each in America, Europe and 
Pacific Asia (Frankel et al, 1993). Notwithstanding the increased interest in East Asia 
towards regional trade arrangements, there was a general surge in the formation of RTAs 
in the world in the 1990s, as reported by the WTO. Some of the more prominent RTAs 
currently operating in East Asia are APEC and AFTA. However, APEC and AFTA 
represent two different approaches to regionalism. APEC is the pioneer of the idea known 
as “Open regionalism”, whereas AFTA represents the conventional type of regionalism 
also known as “Closed regionalism”. 
 APEC, which stands for Asia-Pacific Economic Cooperation, was formed in 
1989. It contains 21 members from both sides of the Pacific Ocean, from America and 
Asia, and may increase its membership in following years. The members include the two 
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largest economies, the US and Japan, and many other prominent economies such as 
China, Korea and Australia. Membership is open to any country on the Pacific Rim, as 
long as the country is willing to accept the rules of the institution. Member countries of 
APEC have to submit Individual Action Plans (IAPs) or Collective Action Plans (CAPs) 
detailing their schedules for tariff liberalization. Tariff liberalization by APEC members 
is conducted on unconditional MFN (Most-Favoured Nation) basis. This implies that the 
members carry out unilateral trade liberalization, and do not discriminate against non-
members in their tariff reductions. However, the possibility that APEC will pursue 
conditional MFN if many non-members do not liberalize their trade regimes in the 
multilateral negotiations, has nudged non-members to participate actively in multilateral 
trade liberalization and notably sped up the Uruguay Round negotiations (Bergsten, 
1997). APEC is also a pioneer in dealing with non-conventional trade issues such as 
NTBs. The free membership and unconditional MFN principles are the main 
characteristics of “Open regionalism” (Bergsten, 1997).  
APEC is considered by its proponents as a building block towards multilateral 
trade liberalization via the WTO. Despite having set the Bogor Goals of 1994 for zero 
tariffs in developed countries before 2010 and zero tariffs for developing countries before 
2020, progress on the IAPs and CAPs have been slow and modest. APEC’s failure was 
highlighted by the poor result of the Early Voluntary Sector Liberalization (EVSL) 
initiative, proposed by APEC, at the end of 1998 (Scollay, 2002). It showed both the 
difficulty of pursuing binding commitments in APEC, and the inability to get major 
APEC members e.g. US, Japan and Korea to unilaterally liberalize sensitive sectors 
without the benefits of reciprocity. The refusal of the US and Japan to liberalize some 
 15
sectors, disappointed the smaller APEC members and reduced their incentive to commit 
to APEC (Scollay, 2002). In Scollay’s opinion, the failure of the EVSL was a more 
important factor explaining the rise of regionalism in East Asia than the failure of the 
WTO summit in Seattle in 1999 (Scollay, 2002). They reached this conclusion after 
noting that the start of the trend of East Asian countries considering FTAs started in 1998 
before Seattle e.g. Korea. 
Another reason for the increased regionalism in East Asia was the reaction from 
the Asian financial crisis. The crisis and contagion highlighted the economic 
interdependence of countries in East Asia. The lack of knowledge of East Asia of the 
International Monetary Fund (IMF) and western countries led to some policy 
recommendations that were blamed for worsening the crisis. These led to the suggestion 
of the creation of an Asian Monetary Fund by East Asian countries, which was rejected 
by the IMF and US. This episode only led to an increased awareness of the need for East 
Asian countries to strengthen the mutual economic cooperation, to rely less on the 
western countries for aid and markets, and to build an East Asian community spirit. The 
rise and recovery of China, Japan and Korea also presented opportunities for East Asian 
countries to expand and diversify their export markets and import sources, and capital 
and technology sources. 
 Other than the changes in trade policy by individual countries, the actions of 
ASEAN as a regional grouping contributed to the increase in regionalism in Asia, 
particularly with respect to the increase in plurilateral RTAs. The AFTA (ASEAN Free 
Trade Area) was initiated in 1992 by the 6 earliest members of ASEAN: Brunei, 
Indonesia, Malaysia, Philippines, Singapore and Thailand. AFTA currently includes all 
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10 Southeast Asian countries as members. The mechanism of tariff reduction within 
AFTA is the CEPT (Common Effective Preferential Tariff). Unlike APEC, AFTA is a 
discriminatory RTA because the CEPT is restricted to member countries and based on a 
principle of reciprocity. This is the main difference between “Open regionalism” and 
“Closed regionalism”. In the past, many trade specialists consider Closed regionalism as 
stumbling blocks to multilateral trade liberalization. However, recently and increasingly, 
many governments and trade specialists are changing their stands towards regionalism 
because of the proliferation of FTAs and the gridlock in multilateral trade negotiations. 
New trade specialists increasingly believe in the synergy of regionalism and 
multilateralism, and consider FTAs as building blocs to the multilateral trade 
liberalizations. Reflecting the ambiguity of the “regionalism vs multilateralism” debate, 
the WTO sanctions FTAs and customs unions, as long as they fulfill the conditions laid 
out in GATT Article XXIV.  
AFTA has progressed rapidly in the area of tariff reduction among the initial 
members. Following the increased interest in FTAs in East Asia and the accession of 
China into the WTO, many countries have signaled interests in concluding FTAs with 
AFTA. These countries include China, Japan, Korea, India and CER (Australia-New 
Zealand Closer Economic Relations Trade Agreement). AFTA is also keen to establish 
closer relations with these countries and move towards the aim of realizing an East Asian 
Economic Community. This thesis will concentrate on the potential impact of such 
AFTA-Plus Agreements. In particular, the focus of this thesis is on the analysis of an 
FTA between AFTA and all interested parties. The FTA may either be in the form of a 
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hub-spoke arrangement with AFTA as the hub, or a plurilateral FTA among all the 
members. More on the AFTA-plus FTAs will be discussed in a later section of this paper. 
The policy simulations of the abovementioned experiments will be conducted 
using a computational general equilibrium (CGE) model. The model used is the standard 
GTAP static model developed by Thomas Hertel (Hertel, 1997). Input-output data for the 
model is obtained from the GTAP version 5.4 database which contains data from the year 
of 1997. The methodology, model, data and aggregations will be further introduced in 
detail in Chapter 3. The CGE model is able to compute many of the effects of policy 
experiments including those on trade, production and welfare. This thesis will focus 
particularly on the effects of the FTAs on welfare and growth, and trade and industrial 
patterns in major member economies. 
In addition to the results of the CGE simulations, this thesis will try to address 
issues of economic geography due to the trade liberalization. Theoretically, reduction of 
tariffs leads to less distortion in trade and production patterns, new trading patterns will 
reflect the comparative advantages of countries and may most probably lead to increased 
specialization in trade and industrial concentration in regions. Many economists have 
tried to show that increased openness and trade have led to increased growth and welfare. 
Although some of the studies have been criticized for their methodologies, there is a 
general consensus among economists and governments that trade between countries is 
beneficial not only economically but also in promoting regional peace. This is 
particularly true for East Asia, where many countries have prospered under export-led 
industrialization policies. Many developing economies converted their import-
substitution strategies to export-promotion, in the 1980s, after decades of slow growth in 
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comparison to East Asia. Assuming that the link between trade and growth is 
substantiated, this implies that the quality and nature of growth is dependent on the trade 
and industrial structure of the countries. A country will grow as fast as the industries that 
it specializes in and the industries that are concentrated within its borders. If 
technological growth and productivity of manufacturing industries is higher than 
agricultural sectors, then countries specializing in manufacturing will grow faster than 
agricultural countries. Therefore knowledge of post-liberalization specialization and 
concentration patterns may shed some light on possible dynamic effects on countries. 
This paper will compare pre and post-liberalization specialization and concentration 
patterns using data from the GTAP simulations. Knowing the possible changes in trade 
and industrial production also allows countries to pursue policies to modify their 
comparative advantages and ensure that the transition of factors of production from one 
industry to another is smooth. If a country realizes that it will specialize in skill-intensive 
industries after liberalization, it may be able to implement policies to train labour in the 
relevant skills required so that there will not be an initial supply bottleneck for factors of 
production. Identifying which sectors will grow and shrink from possible trade scenarios 
may also help policy makers be prepared for the potential opposition from sectoral lobby 
groups due to fall in sectoral employment levels. Knowing the extent of specialization 
and concentration also helps countries to prepare for the greater interdependence between 
members, and the possible resulting benefits and costs of this heightened 
interdependence.  
Some of the motivations for this thesis are mentioned above and the structure of 
this paper will be as follows. Chapter 2 will introduce some background and literature of 
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trade liberalization and economic integration in Asia to provide the context and 
justification for this paper. This thesis aims to contribute to the literature through its own 
original analysis of the impact of RTAs. Of the RTAs simulated in the next sector, some 
have been widely studied e.g. EAFTA while others have not been studied at all e.g. 
AOFTA. By conducting analysis of the various RTAs in a single paper using the same 
tool, effective comparison across RTAs is facilitated. In addition, it will examine the 
reasons for the plausible formation of hub and spoke RTAs in East Asia and the resulting 
effects arising from such RTAs. The methodology of CGE modeling and the GTAP 
model will be briefly reviewed in Chapter 3. Chapter 3 will also summarize the results 
from the CGE simulations of the different scenarios, focusing on trade, industrial, growth 
and welfare changes. From the results, it may be possible to detect the reasons for 
countries’ varying support for different RTAs. Data from Chapter 3 will be used to 
calculate relevant trade and industrial indexes. Changing trade and industrial patterns will 




Regional Trade Agreements in East Asia and the Region 
 
 Up until 2002, when the Japan-Singapore Economic Partnership Agreement 
(JSEPA) was implemented, there were very few PTAs between East Asian1 countries. 
One early RTA was ASEAN PTA that was formed in 1977. The second is AFTA. AFTA 
was formed in 1992. AFTA superceded the previous limited ASEAN PTA. AFTA has 
become the centerpiece of an intricate web of proposed FTAs since the financial crisis of 
1997. Currently, all ten member countries of ASEAN are also the members of AFTA. 
2.1 ASEAN and AFTA 
 
 The Association of Southeast Asian Nations (ASEAN) was formed in 1967 with 
the signing of the ASEAN declaration in Bangkok, Thailand on 8 August 1967 by the 
foreign ministers of five Southeast Asian countries: Indonesia, Malaysia, Philippines, 
Singapore and Thailand. Brunei Darussalam joined the organization in 1984. Vietnam 
joined ASEAN on 28 July 1995, followed by Laos and Myanmar in 23 July 1997. 
Cambodia joined the organization in 30 April 1999 and became the tenth Southeast Asian 
country to join ASEAN. 
 Early economic cooperation in ASEAN was in the form of a Preferential Trade 
Arrangement in 1977 which was enhanced ten years later. Bilateral tariff concessions 
were the vehicle of trade liberalization, however the scope and extent of trade 
liberalization was limited. The aim of the PTA was to increase intra-ASEAN trade, which 
was very low in the 1970s, however it met with little success. The Framework Agreement 
for Enhancing Economic Cooperation, which would launch the ASEAN Free Trade Area, 
                                                
1 In this paper, the term East Asia shall be used to refer to the geographical region that encompasses the ten 
Southeast Asian nations in ASEAN and the Northeast East Asian nations of China, Japan, the two Koreas 
and Mongolia. 
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was signed in 1992 during the Fourth ASEAN summit in Singapore. The signatories of 
the Agreement were the original six members of ASEAN. The newer members of 
ASEAN joined in the agreement upon their accession to membership of ASEAN. 
 The vehicle for achieving bilateral tariff reduction was the Common Effective 
Preferential Tariff (CEPT) scheme. The tariff rate reductions are preferential trade 
liberalization measures only valid for other AFTA members. Tariff reduction and the 
CEPT scheme are the most significant and important elements to the achievement of the 
AFTA. Under the CEPT, member countries are required to categorize all tariff items into 
four separate lists. The four are: the Inclusion List, the Temporary Exclusion List, the 
Sensitive List, and the General Exception List. The Inclusion List (IL) contains items that 
are slated for tariff reduction before a specified date. The Temporary Exclusion List 
(TEL) has items that are temporary excluded from tariff reduction but are scheduled to be 
transferred to the Inclusion List at a later date. Items found on the Sensitive List (SL) are 
mainly unprocessed agricultural products that are allowed a longer period before tariff 
reduction. The date to reduce tariffs to 0-5% and remove of non-tariff barriers for SL 
items is 2010 for the ASEAN6, 2013 for Vietnam, 2015 for Laos and Myanmar, and 
2017 for Cambodia. The General Exception List (GEL) is meant for items excluded from 
trade liberalization due to national security, cultural, health and environmental reasons 
based on Article XX of the GATT. The four-list scheme has been in use since 1995. The 
initial framework agreement signed in 1992 aspired to have tariffs no higher than 5 
percent for all Inclusion List items by 2008. That date was forwarded to 2003 during the 
1995 Fifth ASEAN Summit Meeting at Bangkok. After the financial crisis, the date was 
again brought forward to 2002 in 1999 at Singapore. Tariff reduction via the CEPT 
 22
commenced from 1st January 1993. By 1st January 2003, tariffs on 99.55% of items from 
the 2003 Inclusion Lists of the original six ASEAN members have been reduced to the 0-
5% range for the CEPT, with almost half that number having zero tariffs. The remaining 
items of the IL that still have tariffs above 5% are those that have been transferred from 
the SL and GEL. Within a span of ten years, average tariff rates of the CEPT in the 
ASEAN6 have decreased from 12.76% to 2.39%. Vietnam. Laos and Myanmar, and 
Cambodia have to achieve the target of 0-5% percent CEPT tariff rates in 2006, 2008 and 
2010 respectively. However, eliminating tariffs for all items, except those in the GEL, is 
the main goal of AFTA, and it is beyond the target of 0-5% tariff rates. Tariff-free trade 
in all goods is scheduled to occur in 2010 for the ASEAN6, 2015 for normal items of 
Vietnam for Laos, Myanmar and Cambodia and 2018 for sensitive items of the CLMV2. 
Rules of Origin require at least 40% of content in goods to be produced in member 
countries to qualify for CEPT rates. 
 In addition to goods trade liberalization, ASEAN members also made attempts to 
liberalize intra-ASEAN trade in services and investments. The ASEAN Framework 
Agreement on Services (AFAS) was signed in 1995 for preferential liberalization of 
services trade in ASEAN beyond GATS multilateral commitments. However services 
liberalization was based on voluntary bilateral agreements between ASEAN members 
and thus progressed slower than goods trade liberalization. On 7th October 1998 at 
Manila, the ASEAN Framework Agreement on the ASEAN Investment Area (AIA) was 
signed. The aim was to promote intra-ASEAN investment, and coordinate investment 
cooperation and facilitation between ASEAN members. With the exception of some 
                                                
2 The ASEAN6 refers to the original six members of ASEAN: Brunei, Indonesia, Malaysia, Philippines, 
Singapore and Thailand. CLMV is the abbreviation of Cambodia, Laos, Myanmar and Vietnam, denoting 
the newer and less-developed members of ASEAN. 
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industries in the TEL and SL, all industries are expected to be liberalized to investment 
from ASEAN members by 2010 and extra-ASEAN investment by 2020. Investments 
from ASEAN members will be granted national treatment. The AIA also aims to increase 
transparency, awareness and competition in investments and investment opportunities.  
 In addition to the above-mentioned initiatives of ASEAN countries to facilitate 
trade and investment, ASEAN countries have also adopted plans to increase economic 
cooperation in other areas, such as infrastructural projects, energy, and finance. These 
plans can be viewed as attempts to deepen AFTA beyond the scope of bilateral tariff 
reductions. A concurrent attempt at broadening AFTA to include extra-ASEAN members 
is in progress (Menon, 2000). These attempts will be mentioned in greater detail below. 
On 7th October 2003, the leaders of ASEAN signed the Bali Concord II that announced 
the target of an ASEAN Economic Community.  
2.2 ASEAN + China 
The relations between ASEAN and China3 have improved by leaps and bounds in 
recent years. The rise of the Chinese economy has posed problems and opportunities for 
ASEAN members since the 1990s. The unskilled labour-intensive industries in China are 
competitors with ASEAN member countries due to the low-cost of labour and abundant 
labour supply in China. Since the 1990s, China has also outdone ASEAN countries in 
terms of attracting inward FDI flows because of the lure of the large market potential and 
low-cost environment in China. There is a fear among ASEAN countries that FDI has 
been diverted from ASEAN to China. 
                                                
3 China refers to the People’s Republic of China. Unless specified, it does not include the Special 
Administrative Regions of Hong Kong and Macau, and Taiwan. 
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Despite the challenges posed by China, economic relations between ASEAN and 
China have strengthened through increases in bilateral trade flows due to the growth 
experienced in both regions, and also the link of FDI from ASEAN into China by 
overseas Chinese in Southeast Asia. As China becomes more affluent and its private 
sector develops in future, there may be increased FDI flows from Chinese investors to 
ASEAN. At the turn of the century, after the Asian financial crisis, there is a realization 
of both ASEAN and China of the economic interdependence in East Asia after the crisis. 
In November 2000 at Singapore, Chinese Premier Zhu Rongji suggested the 
possibility of closer economic cooperation by the establishment of an ASEAN-China 
Free Trade Area. Upon this suggestion, an ASEAN-China Expert Group on Economic 
Cooperation was set up to conduct a study on the feasibility of the proposed FTA. The 
group presented its report at the 7th ASEAN Summit and 3 ASEAN+1 Summits in 
November 2001 at Brunei. A year later, in November 2002, the Framework Agreement 
on Economic Cooperation between ASEAN and the People’s Republic of China was 
signed at Phnom Penh. The Agreement sought to establish an ASEAN-China FTA within 
10 years. This was a historic moment for both ASEAN and China. The FTA will be the 
first that China had concluded with another region. It was also the first FTA that ASEAN 
had signed with an external party, and it precipitated other ASEAN-plus FTAs. Upon 
completion, it will be the largest FTA in the world in terms of population size and it is a 
South-South FTA i.e. it is an FTA amongst developing countries. 
The Agreement came into force on 1st July 2003. The main focus of the 
Agreement was on trade in goods. An important point to note was that the FTA will 
accord the CLMV countries with more time to liberalize their trade due to their relatively 
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less-developed economies. There are three different tracks under which preferential 
bilateral tariff reductions will occur in ASEAN and China. As in many FTAs, there is a 
normal track and a sensitive track. Under the normal track, ASEAN6 countries and China 
will reduce tariffs to the mutually agreed rates from January 2005 to 2010. The 
corresponding schedule for the CLMV countries is from January 2005 to 2015. Items 
from the sensitive track will be excluded from the tariff reduction until a later date. 
Inclusion of items on the sensitive list has to be mutually agreed upon. In addition to the 
normal and sensitive tracks, there is an Early Harvest Programme where some items will 
be liberalized starting from January 2004 and reach zero tariffs by January 2006 for the 
ASEAN6 and China, and January 2010 for the CLMV. Only goods with at least 40% of 
local content from ASEAN or China are eligible for preferential tariff rates. 
On 29th November 2004, an Agreement on Trade in Goods of the Framework 
Agreement was signed. The Agreement included details on the implementation of the 
ASEAN-China FTA and sectors for liberalization, and was a major step forward to the 
conclusion of the FTA. The modalities of tariff reduction were set out for countries in 
that agreement. An Agreement on Dispute Settlement Mechanism of the Framework 
Agreement was also signed. 
2.3 ASEAN + Japan 
 
 Formal post-war relations between the ASEAN countries and Japan date back to 
the 1970s. Since then, economic relations between the regions have strengthened, 
particularly through the significant inflows of Japanese FDI into ASEAN in the 1970s 
and 1980s. 
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 The pre-war Southeast Asian colonies were suppliers of raw materials and 
markets for Japanese exports even before World War II. As Japan grew economically at 
the turn of the 19th and 20th century into the 1930s, Japanese economist Akamatsu, in 
1935, described an economic phenomenon, that he noticed between Japan and East Asia, 
the ‘flying geese’ pattern (Akamatsu, 1935). This was the phenomenon of Japan’s 
shedding of lower-technology industries and processes to less-developed economies in 
East Asia as it adopted higher-technology industries and processes, and progressed up the 
economic development ladder. The flying geese pattern of economic development is 
assumed to be operational to this day since Japan is the most economically developed 
country in Asia today. 
 With the influx of Japanese FDI in the 1980s, many East Asian countries are now 
part of a regional network of production managed by Japanese multinational 
corporations. The fragmentation of production processes has led to increased intra-
industry and intra-firm trade in East Asia. This market-driven economic integration has 
been known as regionalization, as opposed to regionalism that is institutional-led 
economic integration (Urata, 2004). Regionalization in East Asia was established much 
earlier than the recent spate of regionalism through FTAs. 
 During the 8th AEM-METI meeting in September 2001, an ASEAN-Japan Closer 
Economic Partnership Expert Group (AJCEPEG) was set up to study closer economic 
cooperation. In his tour of ASEAN in January 2002, Prime Minister Junichiro Koizumi 
reiterated the proposal of a Closer Economic Partnership (CEP) between ASEAN and 
Japan. The aim of the CEP was to enhance bilateral trade and investment expansion and 
facilitation, and economic cooperation. 
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 The ASEAN-Japan Closer Economic Partnership Expert Group presented its 
report in September 2002 at the 9th AEM-METI meeting. Following that, there was a 
Joint Declaration of the Leaders of ASEAN and Japan on the Closer Economic 
Partnership at Phnom Penh in November 2002. These led to the signing of the 
Framework for Closer Economic Partnership between the ASEAN and Japan in October 
2003. The Framework listed the aim of establishing an ASEAN-Japan Closer Economic 
Partnership within ten years. The CEP may include provisions for a possible FTA 
between ASEAN and Japan. The CEP is expected to facilitate trade and investment 
between the two regions, enhance cooperation and help bridge the development gap 
between the ASEAN6 and CLMV. Areas listed for immediate implementation included 
trade and investment promotion and facilitation, trade, investment and business dialogue, 
promotion of labour mobility, and exchange of information on customs and trade. 
2.4 ASEAN + Korea 
 
 Korea is also part of the ASEAN + 3 grouping and involved in the financial 
cooperation mechanisms implemented after the Asian financial crisis. It was the last of 
the three Northeast Asian countries in the ASEAN + 3 to propose some form of economic 
partnership or trade liberalization with ASEAN. Official discussions by the Expert Group 
on a potential ASEAN-Korea FTA have been completed. 
 The principles of an ASEAN-Korea FTA were mentioned in the Joint Declaration 
of the Closer Economic Partnership between the Association of Southeast Asian Nations 
and the Republic of Korea on 30th November 2004. These principles included trade 
liberalization in goods and services, trade and investment liberalization, economic 
cooperation technical assistance and capacity building measures. The negotiations of the 
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FTA will begin in 2005 and be completed within two years. There is hope to achieve a 
target of tariff reduction on 80% of goods by 2009.  
2.5 ASEAN + India 
 
 Mutual interest between ASEAN and India has been increasing in recent years. 
This is due to the economic opportunities that each region sees in the other. ASEAN’s 
interest in India is due to India’s rise as an economic power in Asia. India is interested in 
ASEAN because many Indian nationals are working in ASEAN countries. India hopes to 
tap the resources of the Non-residential Indians (NRIs) in ASEAN to develop its own 
economy, and India hopes to be part of the rising momentum of economic regionalism in 
East Asia led by ASEAN. 
The formation of ASEAN + 3 prompted India to engage East Asia more actively. 
India does not want to lose out from not being a member of a potential trade bloc in East 
Asia. Hence, Indian academics have proposed an Asian Economic Community that will 
cover countries in East, South and Southeast Asia rather than an FTA exclusive to East 
Asia. India proposed establishing an ASEAN-India Regional Trade and Investment Area 
in Phnom Penh on 5 November 2002. An ASEAN-India Task Force on Economic 
Linkages was set up to suggest a Framework Agreement to enhance of ASEAN-India 
Economic Cooperation.  
In October 2003, a Framework Agreement on Closer Economic Cooperation 
between India and ASEAN was signed. The aim was to strengthen economic, trade and 
investment linkages between ASEAN and India through establishment of an ASEAN-
India Regional Trade and Investment Area. The ASEAN-India RTIA is to include an 
FTA between both regions. Measures to achieve the RTIA include tariff and non-tariff 
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liberalization in goods and services trade, trade and investment facilitation and 
promotion, customs procedures simplification, and mutual recognition agreements. The 
structure for trade liberalization resembled the ASEAN-China FTA. Tariff reduction will 
proceed in three tracks. There is an Early Harvest List where some items will have tariffs 
reduced starting from 1st November 2004. The tariffs for these items will be eliminated 
by 31st October 2007 for ASEAN6 and India, and 31st October 2010 for the CLMV. The 
second track is the Normal Track. Under the Normal Track, tariffs will be reduced or 
eliminated between 1st January 2006 to 31st December 2011 for India, Brunei, Indonesia, 
Malaysia, Singapore and Thailand, and between 1st January 2006 to 31st December 2016 
for Philippines and CLMV. The third track is the Sensitive Track where items on the list 
will not have tariffs reduced until mutually agreed timeframes have been negotiated.  
2.6 ASEAN + CER 
 
 The CER is the abbreviation for the Australia-New Zealand Closer Economic 
Relations Trade Agreement (ANZCERTA). The countries of Australia and New Zealand 
are the signatories of the CER.   
 In 1994, just two years after the signing of the Framework Agreement 
establishing AFTA, a proposal to enhance cooperation between AFTA and CER was 
suggested. In 1996, a Memorandum of Understanding on cooperation in standards and 
conformance was signed in Jakarta. Finally, the Framework for the AFTA-CER Closer 
Economic Partnership was signed in September 2001 at Hanoi. The governments were 
encouraged to sign the Framework due to the recommendations of the High Level Task 
Force on the Feasibility of an AFTA-CER FTA in its report, also known as the Angkor 
Agenda, at the Fifth AEM-CER Consultations at Chiang Mai in October 2000. The 
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Ministerial Declaration on the AFTA-CER Closer Economic Partnership, signed in 2002 
at Brunei, reaffirmed the commitment to establishment of closer economic linkages 
between ASEAN and CER. 
 The Framework for AFTA-CER CEP lists the outline for areas of possible 
cooperation between AFTA and the CER. Its main goals were to deepen and broaden 
economic cooperation, to promote and facilitate trade and investment, improve business 
competition, narrow the developmental gap through technical assistance and capacity 
building, and promote transparency in regulations. An Initial Work Programme for the 
CEP will include areas such as technical barriers to trade and NTBs, customs 
cooperation, trade and investment promotion and facilitation, standards and conformity 
assessments, capacity building, electronic commerce, and small and medium enterprises. 
Sectoral dialogue and working groups will be established by ASEAN and CER, in 
addition to an AFTA-CER CEP Implementation and Coordination Group (ACCICG). 
 In April 2004 at Singapore, the ASEAN Economic Ministers resolved to initiate 
an FTA at the ASEAN-CER Commemorative Summit at Vientiane in November 2004. 
ASEAN and CER Economic Ministers met on 5th September and agreed to start FTA 
negotiations in 2005 with the aim of conclusion in two years. This was reaffirmed at the 
ASEAN-CER Commemorative Summit. These guiding principles for an ASEAN-CER 
FTA were included in a statement on 30th November 2004 and these included trade 
liberalization in goods and services, trade and investment facilitation, economic 
cooperation, technical assistance and capacity building measures. The FTA should not 
take more than 10 years to implement.  
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2.7 ASEAN + 3 and EAFTA 
 
 The ASEAN + 3 concept and institution was first introduced in 1997, following 
the onset of the Asian financial crisis. ASEAN + 3 refers to the grouping that includes the 
ten ASEAN member countries and the three major Northeast Asian economies of China, 
Japan and Korea. The first ASEAN + 3 summit was held in December 1997 at Kuala 
Lumpur in the midst of the financial crisis. The roots of the suggestion for an East Asian 
grouping can be traced to the idea of an East Asian Economic Grouping (EAEG) first 
suggested by Malaysia’s Prime Minister Dr Mahathir Mohamad in 1990. The name was 
changed to the East Asian Economic Caucus (EAEC) at the ASEAN Economic Ministers 
meeting in October 1991 at Kuala Lumpur. Instead of being an institution for establishing 
a trade bloc in East Asia, as originally envisaged for the EAEG, the EAEC will not be 
institutionalized and will just be a discussion forum for issues that are of concern to East 
Asian countries. The contagion that led to the spread of the Asian crisis to several East 
Asian countries highlighted the interdependence of the countries and the urgency of 
financial cooperation in East Asia. During their first meeting in Chiang Mai in May 2000, 
the ASEAN + 3 Finance Ministers decided to use the ASEAN + 3 framework to 
exchange information and data on capital flows, and consider establishing a regional 
monitoring network. Another major breakthrough was the establishment of the Chiang 
Mai Initiative (CMI), which is a framework for bilateral swap and repurchase agreements 
between the ASEAN + 3 countries. The Chiang Mai Initiative was built upon the existing 
ASEAN Swap Arrangement and encouraged by Japan’s Miyazawa Plan which provided 
US$30 billion. The Chiang Mai Initiative has expanded in size with the conclusion of 
various bilateral swap arrangements (BSAs) of East Asian countries. In August 2003, at 
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the next Finance Ministers Meeting, an Asian Bond Market Initiative (ABMI) was 
introduced. The ABMI’s aim is to develop a regional bond market to use the region’s 
savings more effectively and reduce risks associated with currency mismatches. An 
ASEAN + 3 Finance Cooperation Fund was set up to support the CMI and ABMI. By the 
2004 meeting, the CMI had BSAs amounting to US$36.5 billion. 
 At the second ASEAN + 3 Summit in December 1998, the East Asian countries 
decided to establish an East Asian Vision Group (EAVG) to identify issues and a vision 
for East Asian cooperation.  In its report in October 2001, the EAVG envisioned an East 
Asian Community through economic, financial, political and security, environmental, 
social and cultural cooperation, and institutional. Of relevance is the suggestion of an 
East Asian Free Trade Area (EAFTA), which aimed to liberalize trade in East Asia ahead 
of APEC’s Bogor goals. The recommended approach was to merge existing bilateral and 
sub-regional FTAs (EAVG, 2001). At the third ASEAN + 3 Summit in November 1999, 
the Joint Statement of East Asian Cooperation was released. The East Asia Study Group 
(EASG) was formed in March 2001 to evaluate the recommendations of the EAVG and 
effects of an East Asian Summit. The EASG report submitted in November 2002 
suggested the formation of the EAFTA as a high-priority long-term objective that had to 
be studied further. The EASG suggested that the implementation of bilateral and sub-
regional FTAs should be transparent and that the ASEAN + 3 Economic Ministers should 
oversee the formation of an EAFTA. It was recommended that the formation of an 
EAFTA should take the diverse interests and levels of development between member 
countries in consideration, and proceed with the East Asian Investment Area. 
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 During the ASEAN + 3 summit in Vientiane on 29 November 2004, ASEAN + 3 
Economic Ministers agreed to conduct a feasilibility study of an EAFTA. The EAFTA 
will be formed with the long-term objective of creating an East Asian Community. 
During the meeting, ASEAN + 3 leaders decided to convene an East Asian Summit in 
2005. However, there have been calls to widen the scope of the East Asian Summit to 
include other countries with close ties to ASEAN i.e. India, Australia and New Zealand.  
2.8 ASEAN + 4 and JACIK 
 
 The term JACIK is coined by the Indian economist Nagesh Kumar to describe the 
Free Trade Arrangement that will be established by Japan-ASEAN-China-India-Korea. 
Recently, relationships between India on one hand, and ASEAN and China on the other 
hand have improved. After the IMF bailout in 1992, India began to adopt a ‘look east’ 
policy. India recognized the opportunities presented by economic complementarity in the 
IT sectors between India and China. China is the factory of the world, especially in IT 
hardware, and India is the outsourcing hub of the world specializing in IT software. India 
may also benefit from the capital inflows from Japan and Korea MNCs in development of 
its economy. 
JACIK is a precursor to an Asian Economic Community envisioned by many 
Indian academics and policy makers. The Asian Economic Community is envisioned to 
be a community of Asian countries with closer economic relations beyond trade 
liberalization, similar to the European Economic Community. India has been invited to 
attend the inaugural East Asian Summit planned at the end of 2005. The East Asian 
Summit may be the forum for India to table its interest in forming the JACIK or Asian 
Economic Community. The benefits of including India, a major outsourcing hub with 
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significant comparative advantages and resources, may encourage East Asian countries to 
welcome India into the fold. 
2.9 ASEAN + 5 and WPFTA 
 Australia and New Zealand are interested in closer economic partnership with 
ASEAN and East Asian countries. The CER’s trade links with East Asia have been 
growing and bilateral merchandise trade has replaced that between CER and Europe. The 
benefits of trade liberalization with East Asia will likely outweigh that with Europe. 
As the US becomes more interested in pursuing a FTAA (Free Trade Area of the 
Americas), which will cover the entire Eastern Pacific Rim and US has scheduled for 
completion in 2005, and East Asia begins to look at an East Asian FTA on the 
Northwestern Pacific Rim, the CER countries have to make a decision on which side of 
the Pacific to foster closer economic relations with. Australia and New Zealand attended 
the East Asian Summit in 2005.  
2.10 ASEAN + 6 and AOFTA 
 Looking at the developments mentioned above, there appears to be a likelihood of 
a hub and spoke trading network with ASEAN at the hub, and China, Japan, Korea, India, 
Australia and New Zealand as spokes. However if bilateral relations between the spokes 
improve, there may actually be a possibility of a plurilateral arrangement covering all the 
countries. This arrangement may take place concurrently with the conclusion of RTAs 
with ASEAN or after the formation of a hub and spoke arrangement if spokes see the 
benefits of closer bilateral relations. With China and Japan engaging India, Australia and 
New Zealand more actively, the chances of such an arrangement evolving are not 
impossible. Such an arrangement would span the East Asia, South Asia and Oceania 
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regions, encompassing most of the Western Pacific and Eastern Indian Ocean Rims. The 
term Asia-Oceania Free Trade Agreement is a new term created in this thesis, for lack of 
a more appropriate and savvy name. This arrangement will better help the member 
countries to cope with the potential economic and trade fallouts from an enlarged 
European Union and a possible enlargement of the NAFTA to an FTAA. It will also 
mean that a greater part of the world will become part of either three blocs. 
 This concept of an AOFTA is still relatively new and hence there has been no 
literature to postulate the possible effects of such an arrangement. This is one area of 
contribution of this thesis where it is dealing with uncharted territory in the world of 
empirical FTA literature. 
Table 1. Key Events in ASEAN and ASEAN-plus Regional Economic Integration 
Date Event Remarks 
8 Aug 1967 Signing of the Bangkok 
Declaration on ASEAN. 
Formation of ASEAN by five 
Southeast Asian countries: Indonesia, 
Malaysia, Philippines, Singapore and 
Thailand. 
24 Feb 1977 Signing of the Agreement on 
ASEAN Preferential Trade 
Arrangements. 
Formation of ASEAN PTA by the 
five ASEAN members. 
8 Jan 1984 Brunei accedes to ASEAN. Brunei becomes the sixth member of 
ASEAN. 
28 Jan 1992 Framework Agreement on 
Enhancing ASEAN Economic 
Cooperation is signed. 
Formation of ASEAN Free Trade 
Area by six ASEAN members. 
28 Jan 1992 Signing of the Agreement on the 
Common Effective Preferential 
Tariff Scheme of the ASEAN 
Free Trade Area. 
General scheme for tariff reduction in 
goods trade within AFTA is 
established. 
28 Jul 1995 Vietnam accedes to ASEAN. Vietnam becomes the seventh 
member of ASEAN. 
15 Dec 1995 Signing of the ASEAN 
Framework Agreement on 
Services. 
Extension of trade liberalization in 
AFTA to services trade. 
23 Jul 1997 Laos and Myanmar accede to 
ASEAN. 
Laos and Myanmar become the eigth 
and ninth members of ASEAN. 
 36
7 Oct 1998 Signing of the Framework 
Agreement on the ASEAN 
Investment Area. 
ASEAN members commit to 
liberalization of investment in 
ASEAN. 
Dec 1998 ASEAN + 3 Leaders agree to 
form an East Asia Vision Group. 
 
30 Apr 1999 Cambodia accedes to ASEAN. Cambodia becomes the tenth member 
of ASEAN. 
28 Nov 1999 Joint Statement on East Asia 
Cooperation is issued. 
ASEAN + 3 process is 
institutionalized. 
Nov 2000 ASEAN + 3 Leaders agree to 
form an East Asia Study Group. 
 
16 Sep 2001 Framework Agreement on the 
AFTA-CER Closer Economic 
Partnership is signed. 
ASEAN and CER agree to establish a 
Closer Economic Partnership which 
includes promotion in trade and 
investment flows. 
4 Nov 2002 Framework Agreement on 
Comprehensive Economic Co-
operation Between the 
Association of Southeast Asian 
Nations and The People’s 
Republic of China is signed. 
ASEAN and China agree to establish 
an ASEAN-China Free Trade Area 
within 10 years. 
7 Oct 2003 Bali Concord II is signed The target of achieving an ASEAN 
Economic Community is announced. 
8 Oct 2003 Framework Agreement on 
Comprehensive Economic 
Partnership Between the 
Association of Southeast Asian 
Nations and Japan is signed. 
ASEAN and Japan agree to establish 
a Comprehensive Economic 
Partnership, which will include trade 
liberalization to form an FTA. 
8 Oct 2003 Framework Agreement on 
Comprehensive Economic 
Cooperation Between the 
Association of Southeast Asian 
Nations and The Republic of 
India is signed. 
ASEAN and India agree to establish a 
Regional Trade and Investment Area, 
which will include an FTA. 
13 Nov 2004 Joint Declaration on 
Comprehensive Cooperation 
Partnership Between the 
Association of Southeast Asian 
Nations and the Republic of 
Korea is signed. 
ASEAN and Korea agree to establish 
a Comprehensive Cooperation 
Partnership which will include an 
FTA. 
 
2.11 Reasons for an ASEAN FTA Hub 
 
 Before we present the experiments and simulation results, it is important to 
understand the rationale for simulating the experiments. The experiments are divided into 
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two main groups: plurilateral RTAs where all members have similar bilateral FTAs with 
all other members, and hub and spoke system of bilateral FTAs with ASEAN as the hub 
region. This thesis proposes that a hub and spoke system of bilateral FTAs with an 
ASEAN hub is one of the most probable alternatives to the plurilateral RTAs for reasons 
that are discussed below. All of the literature surveyed only postulated formation of 
plurilateral RTAs, ignoring the high possibility of the formation of hub and spoke 
arrangements which may last for an indefinite amount of time due to the dynamics of 
bilateral relations between spoke countries. This thesis simulates the potential effects of 
several hub and spoke arrangements and this is a major contribution to the existing 
literature on RTAs in East Asia. The comparison of the results of hub and spoke 
arrangements with plurilateral RTAs may also provide evidence for the enthusiasm or 
resistance of members to the formation of plurilateral RTAs from hub and spoke 
arrangements. 
 Firstly, ASEAN has already managed to secure bilateral FTAs with China and 
India, and is in the process of negotiating FTAs with Japan and the CER, which have 
economic partnership agreements with ASEAN, and with Korea. In this sense, ASEAN 
already has a headstart as an FTA hub as compared to other regions. Most of the spoke 
countries do not and may not have bilateral FTAs with each other in the near future, with 
the exception of Japan and Korea.  
The reasons for the lack of bilateral FTAs among the spoke countries are due to 
several reasons. In the case of the Northeast Asian countries, historical enmities and 
rivalry play an important part in preventing the conclusion of FTAs between China, Japan 
and Korea until recently. There seems to be greater interest in concluding a Northeast 
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Asian FTA, or a Japan-Korea FTA recently. Negotiations for a Japan-Korea FTA have 
been ongoing for a few years and appear to have made substantial progress recently. The 
Japan-Korea FTA may be a starting point of a Northeast Asian FTA if it is expanded to 
include China (Scollay et al, 2001). However, in their policy simulations, Scollay and 
Gilbert find that Korea may face welfare losses from a Japan-Korea FTA (Scollay et al, 
2001). This will reduce the motivation for the Koreans to pursue such an FTA. Other than 
that, a Japan-Korea FTA is unpopular with the Korean public due to historical reasons, 
and the Japanese ministers’ visits to the Yasukuni shrine. In economics, the Japan-Korea 
FTA is also unpopular among farmers because of the potential loss of revenue due to the 
liberalization of the agriculture sectors. Relations between China and Japan face the same 
problems of historical baggage and perceived Japanese insensitivities. In addition, China 
and Japan are jostling for leadership in economic integration in the East Asia region. This 
partially explains Japan’s offer of a Comprehensive Economic Partnership with ASEAN 
after the announcement of a potential ASEAN-China FTA by 2010. A meeting of 
Chinese, Japanese and Korean officials took place in November of 2001 at Brunei at the 
sidelines of the ASEAN + 3 Summit. Regardless of the recent progress in bilateral 
relations in Northeast Asia, it still lags behind ASEAN in terms of economic integration 
and realized RTAs. 
ASEAN is better able to position itself as a hub because of the lower level of 
hostility of Southeast Asian countries to Japan. ASEAN countries have also been 
production bases, export markets and sources of raw materials for Japanese multinational 
companies since the 1970s, before China and other regions. Korea, and China in 
particular, do not have any historical enmities with ASEAN. India and the CER countries 
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also have few historical and political problems with ASEAN, other than a few occasional 
diplomatic misunderstandings. Relations between CER and ASEAN countries seem to 
have improved recently. 
The geographical locations and distances between spoke regions is another reason 
for the importance of ASEAN’s role as a hub. ASEAN is literally a geographical hub at 
the centre of the three regions of Northeast Asia, India and the CER. Maritime trade 
between the three regions must also pass through Southeast Asia. These reasons make 
ASEAN the logical trade and transportation hub of the three regions. It is the role of a 
hub that has enriched some ASEAN countries such as Singapore. 
ASEAN as a hub also makes more sense economically. Hub and spoke systems 
are usually associated with increased welfare gains and bargaining power for the hub, at 
the expense of the spoke regions. There are also theories speculating that hub and spoke 
systems are an obstacle to plurilateral RTAs. The economic effects of hub and spoke 
systems will be discussed in greater detail later. The losses of spokes are closely 
associated with the relative size of the hub. A larger hub will tend to lead to greater losses 
of the spokes. ASEAN, in comparison with the other regions, has a relatively small 
economic size. This means that the potential losses of spoke regions will be smaller when 
ASEAN is the hub as compared to Japan, China or India as hubs. Hence, if plurilateral 
RTAs are assumed to form from hub and spoke systems, then a system with an ASEAN 
hub is preferred by the spoke regions when compared to systems with Japan, China or 
India as hubs. 
Just as the ASEAN countries hope to learn from the CER process of economic 
integration, China, Japan, India and Korea can learn from ASEAN’s experience of 
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economic integration and Southeast Asian countries’ experience in FTAs. ASEAN’s 
RTIA with India closely resembles the ASEAN-China FTA, whereas the ASEAN-Japan 
CEP is similar to the AFTA-CER CEP. 
The ASEAN institution and framework has a long history and has become more 
refined with the years of experience and increased understanding between ASEAN 
countries. Economic integration may involve or require some form of institutionalization 
among member countries. Instead of starting from scratch, other regions may benefit 
from tapping ASEAN’s established institutions. The ASEAN institution and mechanism 
may be more suitable to the idiosyncracies of Asian cultures as compared to other 
models, such as the EU or NAFTA. The consensus among ASEAN members has 
benefited ASEAN by creating an image of solidarity, thus enabling ASEAN to gain 
momentum as a leader in East Asian integration. This can be evidenced by the formation 
of the ASEAN + 3 framework at the initiative of ASEAN. The regular meetings of East 
Asian, Indian and the CER officials with ASEAN may be the trigger for increased 
interaction among the spoke countries, as the ASEAN + 3 Summit in 2001 has done for 
China, Japan and Korea. 
Signing an FTA with ASEAN is an attractive option for other regions. This is 
because scarce negotiating resources are optimized by signing an RTA with ten ASEAN 
members at once. Despite having a large number of countries, negotiating an RTA with 
ASEAN has been speedy without compromising much of the scope of economic 
integration. Hence, ASEAN is the first region that China has an RTA with, and other 
regions are quick to follow suit. The popularity of ASEAN as an RTA partner 
underscores the rationale for ASEAN as an FTA hub. 
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 The most obvious reason why the possibility of ASEAN emerging as an FTA hub 
is very high, is due to the realities of current events. ASEAN has already signed 
Framework Agreements with China, India and Japan for bilateral free trade scheduled to 
be achieved in the medium term. ASEAN is also going to sign Agreements with Korea 
and CER with the objective of establishing free trade areas.  On the other hand, there 
does not seem to be prospects for bilateral agreements between these spoke countries in 
the foreseeable future. 
2.12 Impact of Hub and Spoke FTA arrangements 
 
 A hub and spoke RTA arrangement is an arrangement where a hub country signs 
several bilateral FTAs with many other spoke countries. These spoke countries will not 
have bilateral FTAs with other spoke countries of the hub. In other words, the hub 
country’s goods will have preferential access to all the spoke countries, but the spoke 
countries’ goods will only have preferential access to the hub country. The hub and spoke 
system differs from the plurilateral RTA system. The plurilateral RTA system is a system 
where all member countries have bilateral FTAs with all other member countries. Most 
plurilateral RTAs consist of an overarching framework of rules and regulations that are 
usually applied equally to all member countries e.g. European Union, AFTA. This 
suggests a plurilateral RTA will involve a greater number of bilateral FTAs than a hub 
and spoke system. The analysis of the impact of hub and spoke RTA systems was 
comprehensively described by Ronald Wonnacott in his 1996 paper and also by Richard 
Snape (Wonnacott, 1996; Snape, 1996). 
 From the above description of a hub and spoke system, it is rather obvious that the 
hub country will gain a larger proportion of the aggregate gains from the hub and spoke 
 42
system than it would otherwise have gained in a plurilateral RTA. This is because spoke 
countries’ gains will be lower since their exports will not have preferential access to other 
spokes. In addition, the exports and domestic production from firms located in the hub 
country will have an added advantage when competing with exports and domestic 
production from firms in the spokes, by having access to more inputs at preferential rates 
from the spokes. Spoke countries’ firms are unable to get access to inputs from other 
spokes at the preferential rates as the hub firms, due to the lack of bilateral FTAs between 
spokes. The loss of competitiveness may lead to production and welfare losses of spoke 
countries (Wonnacott, 1996). 
 However, aggregate gains of members from a hub and spoke system will tend to 
be lower than in a plurilateral RTA, when a hub country is not excessively large 
compared to its spokes and spillover effects are small. This is because of less 
comprehensive trade liberalization among the spoke countries in a hub and spoke system. 
The lack of complete trade liberalization between spoke countries means that there is 
lesser competition among the spoke countries and lesser extent of comparative advantage 
specialization among spoke countries. This translates to lost opportunities to increase 
efficiency in production from trade liberalization between spokes. With the failure to 
capitalize on increased specialization from trade liberalization, spoke countries have also 
missed the chance to improve efficiency by economies of scale in producing for larger 
export markets (Wonnacott, 1996). 
 The relatively larger export markets for hub countries and smaller export markets 
for spoke countries may divert investment from spoke countries to the hub countries. 
Investors from external and internal sources of the arrangements will choose production 
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sites based on the amount of preferential access that their products will receive when 
exported. The lack of bilateral FTAs between spoke countries means that their 
preferential export markets are smaller than the hubs’. Hence when compared to 
plurilateral RTA, a hub country in a hub and spoke system will receive a larger portion of 
aggregate investment into the region. This enables the hub country to produce and export 
more. There may also be a tendency for lower amounts of investment in a hub and spoke 
system than in a plurilateral RTA, due to the reduced access of spoke countries 
(Wonnacott, 1996). The reduced inflow of foreign capital into the hub and spoke system 
may lead to resulting declines in possible technological transfers and spillovers with 
introduction of superior foreign product and process technologies, than in a plurilateral 
RTA (Wonnacott, 1996). The effects of diversion of investment become more acute in 
industries where there are significant benefits from agglomeration and substantial 
economies of scale. Firms in these industries will tend to locate in the hub due to the 
preferential access to imported inputs and export markets. Even after spokes liberalize 
trade between themselves later, agglomeration and scale economies prevent these firms 
from moving from the hub to the spokes when the gains from relocation are small. The 
diverted investments are thus entrenched in the hub country even if spokes liberalize 
trade between themselves (Wonnacott, 1996). 
 In addition to the direct effects of increase in income from increase in production, 
investment and trade, there are the indirect spillover effects that occur after the direct 
increases in income lead to increase in demand for imports. The increase in imports will 
spur another round of income increases for members (Wonnacott, 1996). The spillover 
effects are greater when members are major bilateral trading partners and when the initial 
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income increases are larger. As the aggregate direct effects of plurilateral RTAs tend to 
be larger than those in a hub and spoke arrangement, the resulting spillover effects from a 
hub and spoke arrangement will also tend to be smaller than in a plurilateral RTA. 
 In a worst-case scenario, a hub and spoke arrangement not only prevents spokes 
from benefiting much from the arrangement, but also does not result in higher welfare for 
the hub country. This happens when the high transportation costs of goods, from the 
spoke to the hub and vice versa, outweigh the cost savings from reduction of bilateral 
tariffs by the hub and potential value added to imports to the hub (Wonnacott, 1996). 
 Hub and spoke arrangements may also lead to inefficiencies in resource 
allocation. The management of a complex network of bilateral FTAs requires significant 
time, effort and resources (Wonnacott, 1996). Jagdish Bhagwati likened the situation to 
that of a spaghetti bowl where it is difficult for administrators and traders to disentangle 
the overlapping, distinct, and at times inconsistent regulations of each FTA (Bhagwati et 
al, 1996). The complexities and costs for businesses to keep track of the different 
regulations may cancel any possible trade expansion effects of the FTAs. 
 The political economy resulting from hub and spoke and spoke arrangements may 
also be detrimental to economic efficiency among the hub and spokes. Firms in the hub, 
recognizing the attractiveness of the hub as an FTA partner may attempt to influence the 
government in the hub country over the choice of possible FTA partners (Wonnacott, 
1996). These firms may wish to prevent competitive firms from other countries from 
competing with them in the hub country market, if trade was preferentially liberalized. 
This may lead to a decline in the possible welfare gains from improved allocative 
efficiency which is attained by shifting resources from the less efficient to the more 
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efficient firms in the hub country. Alternatively, these hub firms may wish to gain access 
to markets in countries where the firms are not very competitive. These act as a form of 
disguised protection for hub firms, protecting them from painful readjustments in the 
economy resulting from internal and external liberalization from bilateral FTAs 
(Wonnacott, 1996). The production structure in the hub country is thus entrenched and 
may become irresponsive to changes in the global economy and efficiency improvements 
in other countries. 
 Hubs have more bargaining power than spokes in negotiations for bilateral FTAs 
with spokes (Wonnacott, 1996). This is because the negative impact from not concluding 
a bilateral FTA will be greater in the spoke than in the hub. The impact on the hub for not 
concluding an additional FTA is smaller because it already has bilateral FTAs with other 
spokes. However the spoke may lose an important export market in the hub, to other 
spokes, if the FTA is not concluded. By approaching weaker countries individually for 
negotiations for an FTA, the hub has the benefit of not facing a coalition of countries that 
will press for a fairer deal. 
 Due to the asymmetry in bargaining power between the hub and spoke countries 
in negotiations for an FTA, the concluding agreement will probably be more skewed 
towards the advantage of the hub country. Having stronger bargaining power allows the 
hub to negotiate an FTA that is more suited to its own interests and those of the firms in it 
(Wonnacott, 1996). Other than the choice of FTA partner countries, a hub may also 
sequence the negotiation of FTAs to its own advantage. A country aspiring to become an 
FTA hub will tend to negotiate FTAs with smaller countries or more friendly countries 
initially, followed by increasingly larger and more distant countries consequently.  There 
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are several reasons for this pattern. Firstly, it may be easier to negotiate with smaller 
countries first as smaller countries will tend to have lesser contentious issues to consider 
for the FTAs and the process of seeking consensus, towards the FTA, within the smaller 
country may be less difficult than in a larger country. Secondly, a smaller country may 
have more incentive to sign the FTA with the hub country because the relative 
proportional impact of the FTA is larger in smaller economies than in larger countries. In 
other words, the smaller economy will experience welfare gains that are larger 
proportionally to the size of its economy. The hub country will also face less opposition 
among its constituents because the FTA with a smaller country will tend to have lesser 
impact on adjustment and employment within its own economy. This means that the 
lobby groups in the hub country will not be as much affected in FTAs with smaller 
countries than with larger countries. Thirdly, as it may not be easy to get larger countries 
to sign FTAs with the hub country since the larger countries may feel that there are not 
much gains from the FTA proportional to its own economic size, it may be wise for the 
hub country to build up its economic clout first by enlarging its network of FTAs with 
smaller countries. As the hub country builds up its FTA network, the costs of exclusion to 
non-members will tend to increase, commensurate with the size of the network. Hence, a 
larger country may decide to be an FTA partner of the hub country only after the hub 
country has concluded other bilateral FTAs. Snape suggested that this dynamic will cause 
the hub and spoke system to ‘spread like a rash’ (Snape, 1996). 
 A political-economic problem that will be faced by the hub country is the 
perception by other countries that it is trying to make use of its network of FTAs to 
influence the rules and direction of the international trading system and gain political 
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dominance and influence (Pangestu et al, 2003). These may lead to retaliation and 
resistance by other countries in trade and other areas. 
 There are some possible measures that spokes and other countries may employ to 
counter the hub and spoke system and the related ills. Pangestu listed three possible 
options for spokes to counter the hub and spoke system. Firstly, spokes may negotiate 
bilateral agreements with other spokes. Each bilateral FTA will have its own set of 
regulations specific to the member countries. These bilateral FTAs may elevate the status 
of some of the spokes to that of hubs, therefore gaining a larger portion of the aggregate 
gains. However, such a development may lead to a complex multi-hub network. The 
complexity of the new network, with different types of bilateral provisions and 
discriminations, worsens the spaghetti bowl of FTAs. Secondly, some of the spokes may 
decide to negotiate a trade bloc among themselves, in order to increase their welfare and 
bargaining power. However, this strategy is difficult because the spokes may have 
difficulties in reaching an agreement on contentious issues. This reason may be one of the 
main reasons for the formation of the hub and spoke system in the first place, since it is 
less difficult to achieve the countries’ objectives when negotiating bilateral FTAs. A third 
alternative will be for spoke countries to unilaterally cut tariffs to other non-members. 
This may help to offset the problems of investment and trade diversion but at a high cost. 
Spoke countries that choose this alternative will face larger adjustment costs than in hub 
and spoke systems and plurilateral RTAs. The reason that a spoke country chose to sign 
bilateral or plurilateral agreements initially is to avoid the greater costs associated with 
more extensive scope of liberalization. 
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 If hub and spoke systems are not as beneficial for the member countries as 
plurilateral RTAs, why then do such systems proliferate? It may be easier to justify the 
hubs’ promotion of such systems. The hub will gain a disproportionate amount of gains 
from the hub and spoke system than from a plurilateral system. Bilateral FTAs will be 
better to achieve the hub’s objectives rather than plurilateral RTAs, due to the increase in 
bargaining power of the hub country in hub and spoke systems (Wonnacott, 1996).  
Although the gains from allocative efficiency arising from plurilateral systems 
tend to be larger than hub and spoke systems, there is a tendency for hub and spoke 
countries to place greater emphasis on the costs of readjustment than on the benefits from 
improved allocative efficiency. In many countries, trade policy and negotiations are 
influenced by the interests groups. These interests groups tend to be mostly representative 
of the producers in industries, environmental and labour interests in the countries. People 
will tend to vote from the views of producers rather than consumers (Wonnacott, 1996). 
Trade liberalization within a plurilateral RTA may be more beneficial for allocative 
efficiency, leading to lower prices of imports for consumers, than in hub and spoke 
systems. However, people will tend to feel more worried about the loss in income 
resulting from increased competition with foreign firms and imports rather than the 
increase in welfare from lower prices and increased consumption. This phenomena is true 
even when the amount of potential consumers benefiting is more than the amount of 
workers and firms losing. The disproportionate distribution of power may be due to the 
better ability of producers to organize and voice their objections, than consumers. In 
many countries, the politicians tend to be more sensitive to the interests of producers 
rather than consumers. This may also be because of the funding that politicians receive 
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from the producers’ interest groups, or from the presence of representatives of interest 
groups in the governments. 
As mentioned above, countries may find it easier to conclude bilateral FTAs than 
plurilateral RTAs that are to their benefit and liking. The diverse and conflicting interests 
of different countries makes the conclusion of a plurilateral or multilateral agreement, 
that is acceptable to all parties, more difficult. Even if the plurilateral or multilateral 
agreement is concluded, the terms of the agreement may be very few and limited. As the 
interests of countries conflict, the only way to obtain agreement is to refer to the lowest 
common denominator of interests. Hence in many instances, multilateral negotiations 
take up a lot of time and effort, only to be concluded with few improvements over the 
status quo. The slow progress and various obstacles of the multilateral negotiations of the 
GATT and WTO are testaments to this theory. 
 The reason for spokes countries to act in a fashion that will lead to the formation 
of hub and spoke systems is less obvious. The formation of hub and spoke systems 
cannot be achieved without the signing of bilateral FTAs between the hub and the spoke 
countries. Most countries will be aware that the benefits of entering into a hub and spoke 
system are less than the benefits from a plurilateral RTA but hub and spoke systems still 
happen. In some cases, countries are not aware that they are advancing a hub and spoke 
system in their bilateral FTAs. The negotiation of bilateral FTAs by the hub may be 
conducted simultaneously, hence countries have no idea that they will eventually become 
spoke countries when signing an FTA with the hub country. 
 There is another more compelling reason why spoke countries still sign bilateral 
FTAs with hubs. In most cases, signing a bilateral FTA with the hub is a better option 
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than being left out from any arrangement. The benefits from a hub and spoke system are 
better than the losses from trade being diverted to other member countries. 
The formation of hub and spoke systems may have effects on the progress of 
multilateral trade liberalization. Firstly, the hub may have little incentive to convert the 
hub and spoke system into a plurilateral RTA, if the larger proportion of gains from the 
hub and spoke system outweighs the benefits of converting to a plurilateral RTA. 
It may also be difficult to convert hub and spoke system into plurilateral RTAs 
because of the differences in the provisions of the individual bilateral FTAs. The 
differences in bilateral FTAs make it difficult to find common ground for harmonization 
to form a plurilateral RTA. 
Spokes may have an incentive to prevent the enlargement of the network through 
inclusion of new spokes, that may erode their gains from preferential access to the hub 
market. Just as bilateral FTAs can be tailored to the hub country’s objectives, the bilateral 
FTAs may also be tailored to the objectives of the spoke countries, depending on their 
relative bargaining power against the hub country. The hub country may have granted 
specific guarantees or provisions to the spoke countries in order to encourage them to 
sign bilateral FTAs. The formation of new bilateral FTAs with other spoke countries may 
threaten these guarantees or provisions (Wonnacott, 1996). In addition, the inclusion of 
new spokes that are more efficient producers of exports to the hub market may lead to 
displacement of imports from spokes currently in the arrangement. Hence, firms from 
hub and spoke countries have incentives to limit the extent and scope of external 
liberalization due to bilateral FTAs by the hub. Even if the spoke countries cannot 
prevent the hub country from concluding bilateral FTAs with other countries, they may 
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attempt to prevent the new entrants from obtaining the same amount of benefits that they 
had received. This strategy of spoke countries may become the point of conflict among 
them (Pangestu et al, 2003). 
 There will also be resistance to multilateral liberalization from FTA members, 
hubs and spokes, that may see it as negating the special provisions in bilateral FTAs that 
they have secured over contentious issues (Pangestu et al, 2003). 
 Alternatively, it may also be possible that hub and spoke systems act as building 
blocks for multilateral trade liberalization. Hub and spoke systems are a series of bilateral 
FTAs between countries. Bilateral FTAs may be a way for countries to experiment with 
trade liberalization. If after conclusion of a bilateral FTA, a country becomes convinced 
of the benefits of trade liberalization, that will encourage it to be more receptive and 
active in pursuing the larger extent of liberalization from multilateral agreements. If a 
country is not ready for trade liberalization yet, then the adjustment costs of a bilateral 
FTA are not as severe as that resulting from multilateral liberalization. The bilateral 
FTAs also help countries to learn from experiences of trade liberalization on a smaller 
scale and apply their experiences to facilitate the gains from and the negotiations in 
multilateral liberalization. 
 Hub and spoke systems may also be precursors to plurilateral RTAs, if the hub 
countries act as bridges for spoke countries to improve bilateral relations and get to know 
each other better. A hub country may play the role as a bridge ore middleman when 
spoke countries are distant from each other either in terms of geography or diplomacy. 
This requires the hub country to recognize that its gains from the potential plurilateral 
RTA, between itself and the spokes, will be larger than in the hub and spoke system. 
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2.13 Summary of Literature Survey 
 This section is a summary of the research findings in the current literature on the 
impact of potential regional trade arrangements in East Asia using CGE simulations. A 
quick look at the results of the various literature written show that most authors find that 
the trade arrangements that were studied will likely lead to beneficial effects to member 
countries, despite differences over the extent of effects. One of the strengths of the 
existing literature is the attempts by authors to compare the results of simulations of 
RTAs under different assumptions e.g. perfect vs imperfect competition, factor mobility. 
The comparison of such results of different simulations helps to highlight the importance 
of specifying the correct assumptions and the great differences in impact that may occur 
as as result of a misrepresentation of current realities. However, most of these literature 
do not contain information on the changes in output and trade in the different industries 
in the countries being examined. Current literature has also neglected the examination of 
hub and spoke arrangements and the comparison of effects across different RTAs in East 
Asia, which is a gap that this thesis attempts to address. 
2.13.1 ASEAN + 3 and EAFTA 
  
Cheong Inkyo and Charles Ballard simulated the formation of an East Asia Free 
Trade Area among simulations of other possible trade arrangements in the Asia-Pacific in 
a study in 1997 (Ballard et al, 1997). Their simulation of the EAFTA included China, 
Japan, ASEAN and the NIEs of Hong Kong, Korea, Singapore and Taiwan. They 
conducted another set of simulations in the same paper using an imperfectly-competitive 
model as compared to the original perfectly-competitive model. The paper also included 
comparisons with previous simulation studies of EAFTA done by Martin, Petri and 
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Yanagishima, and Brown, Deardorff and Stern. When compared with Martin’s model, 
Ballard’s simulation of an EAFTA in a perfectly-competitive model showed lesser gains 
for all regions simulated. Ballard’s simulation found China, ASEAN, Japan and the NIEs 
gaining welfare of 0.54%, 0.45%, 0.02% and 1.12% of GDP respectively. Martin’s model 
showed that the corresponding figures were 3.4%, 1.9%, 0.6% and 2.0% for his 
simulations. For the imperfectly-competitive model, Ballard’s figures were 3.49%, 
6.68%, -2.40% and 7.58%. Brown’s model simulated an East-Asia Trade Bloc which 
included Japan, Korea, Singapore and Taiwan. Brown’s simulations showed welfare 
gains for Japan and the NIEs amounting to 0.3% and 1.2% of GDP respectively. Ballard 
and Cheong concluded that the welfare gains for members will be larger in larger trade 
blocs. All members of the EAFTA will experience welfare gains. The authors argue that a 
case that the imperfectly-competitive model is a closer representation of reality, and thus 
there will be substantial welfare gains for members of an EAFTA (Ballard et al, 1997). 
In a paper by Tan Kong Yam, a simulation of an East Asia Economic Caucus was 
discussed (Tan, 2000). The countries included in the simulation are the ASEAN5 
countries, China, Hong Kong, Taiwan, Japan and Korea. The results in his paper only 
showed the changes in real GDP, exports and sectoral production for the ASEAN5 
countries. The real GDP gains for Indonesia, Malaysia, Philippines, Thailand and 
Singapore from an EAEC will be 8.0%, 2.9%, 5.3%, 3.8% and 2.1% respectively. 
Exports will increase by 8.1%, 2.8%, 5.7%, 4.0% and 2.0% respectively, of magnitudes 
similar to the increase in real GDP. The secondary and tertiary industries of the ASEAN5 
countries will increase production. However, the primary sectors of Malaysia, Thailand 
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and Singapore will experience output falls. Textile, machinery and equipment, and other 
manufactures output in the countries will increase. 
Robert Scollay has done several CGE studies of the potential effects of an East 
Asian trading arrangement, mainly with the GTAP model. In the 2001 paper with Gilbert 
and Bora, the results of the GTAP CGE simulation of an ASEAN + 3 trade arrangement 
show positive welfare effects for all members. The aggregate welfare effects of the 
members will outweigh the negative welfare effects for the non-members, hence there 
will be a net welfare increase in the world due to the formation of ASEAN + 3. The 
addition of China to a Japan-Korea FTA will greatly increase the welfare gains of the 
members, lending support to the hypotheses that the inclusion of China will be highly 
beneficial to Japan and Korea, and that China is a natural trading partner of Japan and 
Korea (Gilbert et al, 2001). Inclusion of ASEAN will significantly increase welfare gains 
of members. In another paper authored by Scollay, with Gilbert and Vigil, the results of 
positive export and welfare gains for all members of an East Asian trade bloc were 
replicated. Singapore and other Southeast Asian countries will benefit from trade 
creation. All ASEAN members will experience large production increases in some 
agricultural sectors. Large production shifts will occur in the automobile and transport 
equipment sectors, and textile and apparel sectors of the members. If agricultural trade 
liberalization is excluded, only Japan will experience higher welfare gains when 
compared to other members. This suggests that agricultural exports of all members, 
except Japan, are internationally competitive and will benefit from improved access to 
other members. In this scenario, total exports of members will increase by a lesser 
amount and exports of non-members will decrease by a lesser amount (Scollay et al, 
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2002). A later paper by Scollay showed similar positive results of an ASEAN + 3 trade 
bloc on welfare of members (Scollay, 2002). 
Cheong Inkyo did a study of the impact of an EAFTA in 2003. He used the GTAP 
model to do the simulation of an EAFTA (Cheong, 2003). Cheong did two separate 
simulations for the East Asian FTA, one simulation included the effects from trade 
liberalization only whereas the other one considered the effects of both trade 
liberalization and capital accumulation. Welfare in the member countries will increase in 
both simulations. In absolute terms, Japan will gain the most in welfare for the first 
simulation and ASEAN for the second simulation. ASEAN will gain 1.16% and 3.48% of 
GDP in welfare for the first and second simulations and will gain the most from capital 
accumulation effects. For GDP effects, and ASEAN will gain 0.73% and 4.00% 
respectively for the first and second simulations. ASEAN exports will increase by 3.87% 
and 7.88%. Similar patterns will be seen for ASEAN’s imports which will increase by 
5.24% and 8.06%. East Asian intra-regional trade in all products will increase. The 
greatest relative increases will be in agriculture, food and clothing trade. 
Brown, Deardorff and Stern used the Michigan model, another type of CGE model, to 
simulate the effects of the formation of an ASEAN + 3 FTA. The model is slightly 
different from the GTAP model because it incorporated elements of increasing 
returns to scale, monopolistic competition and product variety (Brown et al. 2003). 
The simulation showed that welfare for all members will increase with an ASEAN + 
3 FTA. Even non-member regions will gain in welfare, with the exception of Rest of 
Asia. Singapore’s welfare will increase by 10.66% of GDP, Indonesia by 2.29%, 
Malaysia by 6.44%, Philippines by 7.28% and Thailand by 2.60% (Brown et al, 
2003). 
Shujiro Urata and Kozo Kiyota did a GTAP simulation of an East Asia FTA in 2003 
(Urata et al, 2003). The authors identified three distinct features in East Asian trade. 
The major exports of many East Asian countries were in textile sectors and the major 
imports were in electrical equipment and general machinery. The import shares of 
agriculture, and food products and beverages were larger than the export shares for all 
economies except Vietnam. There is high intra-industry trade in pulp, chemicals and 
electric equipment in East Asia. Electric equipment, textiles and fishing show high 
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Revealed Comparative Advantages. The authors also find that East Asia is an 
important source of imports rather than a destination of exports (Urata et al, 2003). 
ASEAN countries depend on other East Asian countries for trade. Trade in East Asia 
and ASEAN have strong intra-regional bias, particularly for ASEAN. The GTAP 
simulation showed that all members of the East Asia FTA will benefit in terms of 
GDP and welfare. Non-member countries will experience the opposite, losses in GDP 
and welfare. Increases in real output and exports will be experienced in almost all 
industries in Singapore, Malaysia, Indonesia, Philippines and Thailand, with the 
exception of transportation machinery. The authors predicted that there will be 
difficulties in forming the East Asia FTA because of the negative impact on the 
politically influential sectors in the member countries. Most member countries’ 
industries will experience export increases, leading to changes in export composition. 
The FTA will lead to increased intra-industry trade in East Asia. In conclusion, the 
authors found that the sectors in East Asian countries with comparative advantages 
will increase output and the sectors with pre-FTA high protection will increase 
exports (Urata et al, 2003). 
A paper by Lee also included a CGE simulation of ASEAN + 3 using the GTAP 
model (Lee et al, 2003). The simulation showed that the East Asian FTA will increase 
welfare of Korea, Japan, China and ASEAN by 5.45%, 0.75%, 1.17% and 2.86% of 
their GDPs respectively in a static CGE model. The corresponding numbers for a 
capital accumulation model will be 8.03%, 0.85%, 1.78% and 6.39%. In the static 
model, the increase in GDP due to the East Asian FTA will be 5.18%, 1.17%, 2.37% 
and 3.25% for Korea, Japan, China and ASEAN. The numbers from the capital 
accumulation model will be 7.88%, 1.22%, 3.17% and 6.98%. Exports and imports of 
the member countries will increase for both the static and capital accumulation 
models. ASEAN’s exports and imports will increase significantly in the capital 
accumulation model as compared to the static model.  
The widespread use of the GTAP model is evidenced in the studies on ASEAN + 3 
mentioned above. One finding consistent throughout the studies is the potential 
welfare gains from the formation of an FTA involving ASEAN, China, Japan and 
Korea. 
2.13.2 ASEAN + 4 and JACIK 
 
The promoter of such an arrangement, Nagesh Kumar did a study of the potential 
effects of JACIK in a paper presented at the Annual GTAP Conference in 2003 (Kumar 
et al, 2003). Kumar used the modified monopolistic competitive GTAP model to simulate 
the JACIK. There are three scenarios mentioned in the paper. The first scenario assumes 
no factor mobility in the world. The second scenario assumes that capital is mobile 
between regions. The third scenario assumes capital and labour mobility. All member 
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countries will experience welfare increases after forming JACIK. The magnitude of gains 
will increase as more factors of production are assumed mobile, with the exception of 
Singapore that will experience a fall in welfare gains if labour mobility is assumed. There 
is a significant increase in welfare from scenario 2 to scenario 3 for most members. 
Thailand will gain the most welfare in percentage terms of its GDP. Thailand will gain 
3.70% of its GDP in welfare from scenario 3. The welfare increases for other countries in 
terms of GDP will be 3.34% for Indonesia, 2.86% for Malaysia, 2.46% for Philippines, 
2.35% for Singapore and 3.14% for JACIK as a whole from scenario 3. Wages of 
unskilled labour will increase for Philippines. All other ASEAN members will experience 
wage decreases for unskilled labour due to scenario 3. The reverse pattern is seen for 
skilled labour and investment return where all ASEAN members will experience wage 
and return increases (Kumar et al, 2003).  
Indonesia and Malaysia will experience increases in efficiency in all industries. 
Philippines, Singapore and Thailand will experience efficiency improvements in most 
industries with few exceptions. Production in all industries in Singapore will increase in 
scenario 3. Malaysia will increase production in all industries except petroleum and coke. 
Indonesia and Thailand will increase production in most industries with few exceptions. 
The results on production in Philippines will be mixed with increases in some industries 
and decreases in others. Exports in all industries will increase in all the ASEAN members 
(Kumar et al, 2003). 
2.13.3 ASEAN + 5 and WPFTA 
 
 Ballard and Cheong simulated a Pacific FTA including China, Japan, Australia, 
New Zealand, Indonesia, Malaysia, Philippines, Thailand, Singapore, Korea, Hong Kong 
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and Taiwan in their 1997 paper (Ballard et al, 1997). They ran two experiments, one with 
a perfectly competitive model and another with an imperfectly competitive model. The 
results for the welfare changes in both models were presented in the paper. For the 
perfectly competitive model, the Pacific FTA will increase welfare in ASEAN countries 
less Singapore by 0.56%. The results from the other model show substantial welfare 
improvements for all members from the Pacific FTA. ASEAN countries’ welfare will 
increase by 3.36% of GDP (Ballard et al, 1997). 
 Gilbert, Scollay and Bora’s 2001 paper included a simulation on an ASEAN + 3 + 
CER FTA (Gilbert et al, 2001). Members include Australia, New Zealand, China, Japan, 
Korea, Hong Kong, Indonesia, Malaysia, Philippines, Singapore and Thailand. All 
members will experience welfare increases except Philippines. Indonesia’s welfare will 
increase by US$420.6 million, Malaysia by US$72.8 million, Singapore by US$158.6 
million, and Thailand by US$28.8 million. Philippines will experience a welfare decrease 
of US$108.4 million (Gilbert et al, 2001). 
 With the exception of Philippines in the study by Gilbert, Scollay and Bora, the 































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The Structure and Analysis of Regional Trade Arrangements in East Asia 
 
 The objectives of this thesis are to analyze the effects of potential Regional Trade 
Arrangements in East Asia. Several gaps can be found in the existing literature on 
potential RTAs in the region. First, there is a lack of literature on hub and spoke RTAs in 
East Asia. As shown above, the probability of hub and spoke RTAs emerging in East 
Asia are significant at least in the middle term, yet there is a conspicuous lack of 
examination of the effects of such arrangements in the literature. Comparison of the 
impacts of hub and spoke RTAs and plurilateral RTAs may reveal some of the 
motivations behind the push for certain RTAs. 
 Second, there is also a lack of literature on larger RTAs. As current developments 
such as the establishment of the East Asia summit show, the likelihood that RTAs may 
extend beyond the membership of an EAFTA is increasing over time. Therefore this 
thesis is timely in trying to examine the impacts of these expanded RTAs. 
 Third, traditional trade theory states that trade liberalization will lead to increased 
specialization between trade partners, which in turn may imply the increased 
geographical concentration of industrial sectors in regions where the comparative 
advantages are strong. Most studies in the existing literature hardly go beyond analysis of 
the welfare, GDP and trade impacts of CGE simulations to discuss the impact of such 
RTAs on regional specialization and concentration. This thesis attempts to fill this gap. 
 Fourth and lastly, most of the individual studies in the existing literature do not 
include comparisons across different RTAs. By conducting the simulations of RTAs in 
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one single study, this thesis allows for comparison of different RTA which may influence 
countries’ choices of RTA options. 
3.1 Overview of Trade Analysis Tools and the GTAP Model 
 
 This section will give a brief overview of the tools commonly used in trade 
analysis including the CGE methodology, with particular emphasis on the GTAP model 
that is used in this thesis. This will be followed by examination of the results obtained 
from the simulations using the GTAP model later in this chapter. 
3.1.1 Overview of Quantitative Trade Analysis Tools 
 Quantitative trade policy analysis is usually done using one of two tools: the 
gravity model or Computable General Equilibrium (CGE) modeling. The gravity model 
is an econometric tool which is used to identify the factors affecting bilateral trade 
between two economies. It was introduced in the 1960s by Nobel Laureate Jan Tinbergen 
and has since become a popular tool for trade analysis. Due to the need for historical 
trade and economic data, the gravity model is mainly seen as a tool for analyzing trade 
policies ex post, where there will be sufficient historical data for econometric analysis. 
The gravity model is so called because bilateral trade flows are affected by the 
gravitational pulls of the two trading partners, which is analogous to the law of gravity in 
physics (Dee et al, 2003). The basic gravity model hypothesizes that bilateral trade 
between two countries is positively related to the economic size of the two countries, and 
negatively related to the distance between them. Additional variables that may facilitate 
or hinder trade between the two countries may be used to augment the basic gravity 
equation, such as bilateral tariff rates and the exchange rate. Dummy variables to specify 
cultural similarities, common borders and landlockedness may be added to the equation. 
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To estimate the impact of PTAs on bilateral trade, a dummy variable specifying the 
implementation of the PTAs is added to the gravity equation. Other uses of the gravity 
equation include testing for the trade intensities of various pairs of countries to determine 
whether they are natural trading partners. When two countries are natural trading 
partners, the formation of a PTA between them will likely lead to welfare gains for both. 
 As the name suggests, CGE modeling is done in a general equilibrium framework, 
as opposed to partial equilibrium. This means that CGE models are able to capture the 
aggregate (direct, indirect and feedback) impact of certain shocks to an economic system 
on the different components in the system e.g. household consumption, industrial 
production, exports and imports. This requires a much more complicated and 
comprehensive model than those normally found in partial equilibrium analysis. The 
inclusion of data and the specification of mathematical equations in the general 
equilibrium model allow modelers to compute the potential effect of changes to some 
variables in the system, hence the method is known as Computable General Equilibrium. 
If real world data is used, the CGE model can conduct experiments involving shocks to 
the real world and examine the results generated by the simulations of the CGE model. 
This is particularly useful to policy analysts who wish to have an idea of the potential 
impact of shocks to the economic system. As the general equilibrium models may 
provide insights for application in the real world, they are also known as Applied General 
Equilibrium (AGE) models. Due to its ability to estimate the potential impact of shocks 
that have yet to occur, economic policy analysts like to use CGE modeling as an ex ante 
instrument to analyze trade policy. This methodology is very popular, especially for tax 
policy analysis e.g. change in income taxes or tariffs, because of the holistic examination 
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of the impact of tax changes on the entire economy. As the real world is very 
sophisticated, CGE models that try their best to replicate real world interactions will 
become increasingly complex and contain a huge amount of mathematical equations. 
Data requirements for CGE modeling also tend to increase with the complexity of the 
models. Models such as GTAP, that try to model the relationships between many sectors 
and regions, require a lot of effort to ensure that the equations in the model are adequate 
and data is sufficient. 
 As the RTAs that are examined in this thesis are potential arrangements that have 
yet to be concluded, the quantitative analysis of these RTAs is an ex ante exercise which 
is better done using CGE modeling. 
3.1.2 Advantages and Disadvantages of CGE modeling 
 The main advantage of CGE over partial equilibrium modeling is the ability of 
CGE models to capture the effects of shocks to the economy across different components 
in the entire economy. In contrast, partial equilibrium is only able to analyze the effects 
on shocks in the sectors that are included into the partial equilibrium model.  
The construction of a CGE model includes creation of a social accounting matrix 
(SAM). The SAM captures the different components in the economy that will be in the 
CGE model e.g. factor incomes, household expenditures, and provides a general picture 
of how the different components in the economy interact with each other. Hence the 
SAM ensures that there is accounting and computational consistency in the model e.g. 
income matches expenditure, supply matches demand, when modelers specify the 
relationships between the different components in the economy with mathematical 
equations (Gillig et al, 2003). 
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 As the name suggests, Computable General Equilibrium models attempt to 
capture how shocks to the economy would eventually lead to general equilibrium across 
the different sectors of the economy. The complex relationships included in the model 
may lead to several direct, indirect and feedback effects in the economy and present a 
more realistic picture of how shocks affect the entire economic system. The conditions 
for general equilibrium in the CGE models also ensure that all markets in the model clear 
by application of Walras Law (Gillig et al, 2003). 
 Most CGE models allow for numerical computation of the effects of shocks on 
welfare in the system. This is done through focusing on changes in real income due to the 
shocks simulated (Gillig et al, 2003). The changes in welfare are quantifiable numerically 
and can be expressed in terms of percentages of GDP. The presence of welfare results 
allows users to compare the differential impact of specific shocks on different regions in 
the CGE models. 
 Depending on the specifications of exogenous and endogenous variables in the 
model and the model structure, the CGE model can simulate possible shocks to many 
variables in the model. This allows the model flexibility to examine the potential impact 
of various policies and changes on the economic system e.g. changes in tax rates, changes 
in population. 
 Despite all the benefits of CGE modeling mentioned above, there are also 
disadvantages and drawbacks associated with the use of CGE models. 
 CGE models, especially the more complex ones, require many specifications of 
parameters e.g. elasticities and functional forms e.g. CES functions or Cobb-Douglas 
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functions. The specifications are dependent on the availability of adequate data and 
require empirical work to determine the values and forms (Gillig et al, 2003) 
 The difficulties of constructing CGE models due to huge demands for data are 
worsened by the need to ensure consistency of available data. Construction of complex 
CGE models require detailed input-output data on the different sectors in the economic 
system being modeled. As the data may come from different sources, which may employ 
their own specific methods of measurement, hence there is a need to ensure that the data 
from these different sources are consistent when aggregated and compared with other sets 
of data. During the calibration phase in the construction of CGE models, the input-output 
data that is available is used to compute relevant parameters for the CGE model, data 
errors or inconsistencies may lead to incorrect model parameters which will adversely 
affect the accuracy of simulation results. 
 Although more complex CGE models may provide a better representation of the 
real world, they may also compound the difficulties of trying to decompose the results of 
CGE simulations into their component parts and to trace the process leading from the 
initial shock to the final results. In other words, there is a black box in the process 
between the initial shock to exogenous variables and the arrival to the final results of the 
simulated shocks. 
 Like all economic models, CGE models are simplistic representations of the real 
world. Assumptions of functional forms have to be made so as to simplify the 
relationships between different components of the economic system. Generalized and 
simplified model assumptions will undoubtedly affect the ability of the models to 
produce that are consistent with the real world. However, as mentioned above, this is a 
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problem that is not unique to CGE modeling but to all forms of quantitative economic 
modeling that have been developed thus far. 
 Fortunately, the use of the GTAP model manages to solve many of the problems 
of CGE modeling mentioned above. The next part of this section will provide a brief 
overview of the GTAP model. 
3.1.3 Overview of the GTAP model4 
 The Global Trade Analysis Project (GTAP) model is a sophisticated CGE model 
that was developed by Thomas Hertel and the GTAP centre located in Purdue University. 
It is primarily a CGE model tailored for trade policy analysis. In addition to the model, 
the GTAP centre periodically compiles databases of input-output data on various sectors 
in many different economies. This thesis uses a slightly modified GTAP model and 
GTAP database version 5.4 which contains specific data on 66 regions, 57 industrial 
sectors and 5 factors of production. For the purposes of this thesis, the data contained in 
the database has been aggregated into 21 regions from the original 66 regions. However, 
to keep the results as detailed as possible, the data on the industrial sectors and factors 
have been left at the most disaggregated level of 57 sectors and 5 factors of production. 
Information on the data aggregation used in the simulations in this thesis can be found in 
Annex A. 
The simulations in this thesis are run on a slightly modified version of the basic 
GTAP model. The basic model is a comparative static model, therefore the solutions of 
the simulations present the final equilibrium of the economic system following shocks in 
the system. Unlike dynamic models, the comparative static GTAP model is unable to 
                                                
4 The overview of the structure of the GTAP model mentioned in this section is based on the introductory 
book to GTAP written and edited by Thomas Hertel (Hertel et al, 1997). Further details of the GTAP model 
can be obtained from the book. 
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show the intermediate stages and path that will bring the system from the initial state to 
the final equilibrium state. This prevents policy makers from getting a clearer picture of 
the adjustment process arising from changes in trade policy, which may be of help in 
formulating medium-term policies to alleviate hardships due to adjustments in the 
economic system. 
 One main assumption in the model is the zero pure profits assumption which 
ensures that all revenue is exhausted on expenditure and taxes, for firms and households. 
Taxes collected in a particular region are assumed to accrue only to households in the 
same region. 
 The Armington approach, which specifies that imports are differentiated 
according to their region of origin, is adopted in the GTAP model. This assumption 
ensures that there is no domestic supply of imported goods. This is one weakness of the 
basic GTAP model because the Armington assumption rules out the possibility of 
enriching the model by assuming endogenous product differentiation based on imperfect 
competition. Hence import demands appear to be non-homothetic (Hertel, 1997). 
 There are two global sectors in the model. Firstly, the global transportation sector 
is assumed to provide the services for transportation of exports. The revenue earned by 
the sector is the aggregate of the differences between the fob and cif values of goods that 
trade are traded between different regions. As is the case with all other industrial sectors 
in the model, the zero profit assumption is applicable to the international transport sector. 
In order to simplify the model, another assumption made of the global transport sector is 
that revenues must cover costs on all individual routes. This assumption is inaccurate 
because in reality many transport firms will engage in cross-subsidization across different 
 69
routes or the costs of transport services on different routes may move independent. 
(Hertel, 1997) Due to the lack of information, the GTAP model is also unable to 
decompose the earnings from the transportation of traded goods to the individual regions 
providing the services. 
Global savings and investment in the model are equal when all markets are is 
equilibrium, firms earn zero profits and households are on their budget constraints, by 
virtue of Walras Law. The second global sector in GTAP is the global banking sector 
which is the intermediary for global savings and global investment (Hertel, 1997). The 
GTAP model is unable to simulate macroeconomic policies and monetary phenomena. 
In the basic GTAP model, firms produce their output using separable, constant 
returns to scale technology. Output is produced by primary factors of production and/or 
intermediate inputs. Constant elasticity of substitution (CES) is assumed for intermediate 
inputs to production. The elasticity of substitution between any primary factor of 
production and intermediate inputs is assumed to be equal. This helps to reduce the 
parameters required for the model. Primary factors and composite intermediate inputs are 
assumed to be non-substitutable (Hertel, 1997). 
 Household income is determined by the income earned by factors of production. 
The five factors of production in the model are classified in two categories: mobile and 
sluggish factors of production. Factors of production, also known as endowment 
commodities which are perfectly mobile will earn the same market return whereas the 
returns for sluggish factors of production will be different across different regions. A 
Cobb-Douglas aggregate utility function including composite household consumption, 
composite government purchases and savings governs regional household behaviour in 
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the model. This implies that each of the three components will take up a constant share of 
regional household income. The budget shares of government expenditure across 
composite goods also follow a Cobb-Douglas function. Utility of private household 
consumption follows the Constant Difference in Elasticity (CDE) function. 
 The GTAP model is unable to simulate macroeconomic policies and monetary 
phenomena 
The simulations in this nonlinear GTAP model are solved using linearized 
representations. Simulations conducted in this thesis are solved using Gragg’s method 
which solves the model several times with successively finer grids to obtain a final 
extrapolated solution (Hertel, 1997). 
As mentioned above, there is a slight modification in the GTAP model which is 
used in this thesis. In the original GTAP model, the quantity of capital stock is fixed and 
exogenous, hence the return to capital is an endogenous variable. For the model used in 
this thesis, the return to capital is fixed and the quantity of capital stock is endogenous 
and allowed to change. This enables regions to accumulate capital following the shocks 
to the system.5 
3.2 Results of the Experiments 
 
 This chapter will present the results on welfare and real GDP on members due to 
the CGE simulations conducted for this study. The GTAP model is able to simulate the 
changes in welfare and real GDP due to the different shocks. Welfare changes are 
calculated using the equivalent variation method. This means that welfare changes are 
measured in US dollar equivalent terms. The GTAP model is also able to simulate 
                                                
5 This modification to the GTAP model follows that specified in the GTAP Technical Paper 7 written by 
Francois, McDonald and Nordstrom (Francois et al, 1996). 
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changes in real GDP of the regions from the experiments. A description of the 
aggregations in the GTAP database will be included in Annex A. Detailed tables of the 
welfare decomposition of the results will also be included in Annex B. 
 For better comparison of the results and speed of simulation, the 66 regions in the 
GTAP database have been reorganized into 21 regions with all possible potential 
members of RTAs simulated being individual regions and non-members being grouped 
into other regions. A breakdown of the regional composition is included in Annex A. 
Unfortunately the GTAP database 5.4 only has data for six of the ten ASEAN countries: 
Indonesia, Malaysia, Philippines, Singapore, Thailand and Vietnam. However, these six 
countries form the bulk of regional GDP and trade of ASEAN, so the resulting costs of 
not having individual data from the other countries: Brunei, Cambodia, Laos and 
Myanmar are limited. Hence, the simulations conducted and results presented in this 
chapter will not include the four excluded ASEAN countries. 
 
Table 3. Country Composition of Regional Trade Arrangements in East Asia 
 
RTA Type of RTA Country Composition 
ASEAN + 3 Hub and Spoke ASEAN countries form the hub. 
China, Japan and Korea form the 
spokes. 
ASEAN + 4 Hub and Spoke ASEAN countries form the hub. 
China, Japan, Korea and India 
form the spokes. 
ASEAN + 5 Hub and Spoke ASEAN countries form the hub. 
China, Japan, Korea, Australia 
and New Zealand form the 
spokes. 
ASEAN + 6 Hub and Spoke ASEAN countries form the hub. 
China, Japan, Korea, India, 
Australia and New Zealand form 
the spokes. 
East Asian Free Trade Area 
(EAFTA) 




Plurilateral ASEAN, China, Japan, Korea and 
India. 
West Pacific Free Trade 
Area (WPFTA) 
Plurilateral ASEAN, China, Japan, Korea, 
Australia and New Zealand. 
Asia-Oceania Free Trade 
Area (AOFTA) 
Plurilateral ASEAN, China, Japan, Korea, 
India, Australia and New Zealand.
 
3.2.1 Impact on Welfare 
3.2.1.1 ASEAN + 3 
 
 ASEAN + 3 is a hub-spoke arrangement with ASEAN at the hub and China, 
Hong Kong, Japan and Korea as its spokes. The inclusion of the larger economies of 
China, Japan and Korea will vastly increase the welfare gains to the ASEAN countries, as 
compared to an AFTA. The welfare impact on the six ASEAN countries of the model 
will be positive, all the ASEAN countries will benefit from the ASEAN + 3 arrangement. 
The gains in welfare for ASEAN members are much greater than AFTA. The benefits to 
Indonesia will increase by US$10440 million for ASEAN + 3. Gains for Malaysia will be 
US$1518 million. The gains for Philippines and Singapore will be US$2906 million and 
US$3486 million. Thailand’s welfare gains will be up to US$9864 million and Vietnam 
will gain US$1936 million. The largest amount of gains will accrue to the larger 
economies of Thailand and Indonesia. The world as an aggregate will lose US$3639 
million of welfare, suggesting that welfare gains by members are offset by the welfare 
losses of members and non-members. The welfare impacts suggest that ASEAN countries 




 An EAFTA, which is a plurilateral RTA of the ASEAN + 3 countries, will 
increase welfare in all member countries. ASEAN countries will experience lower 
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welfare gains than in ASEAN + 3. Indonesia will gain US$7806 million, Malaysia will 
gain US$824 million, Philippines will gain US$1884 million, Singapore US$2906 
million, Thailand US$6489 million, and Vietnam US$1261 million. Aggregate welfare 
gains to the world will be positive compared to welfare losses from ASEAN + 3. This is 
due to the larger welfare gains of members offsetting the smaller welfare losses of non-
members. The net welfare gain for the world will be US$8753 million. The results shown 
are similar to the literature surveyed which showed that all members will gain in welfare 
from an EAFTA. 
3.2.1.3 ASEAN + 4 
 
 A hub-spoke arrangement with ASEAN as the hub and China, Hong Kong, 
Korea, Japan and India as the spokes is known as an ASEAN + 4 RTA in this paper. The 
inclusion of India into an ASEAN + 4 RTA will increase welfare in all the six ASEAN 
countries, with the exception of a negligible fall in welfare for Vietnam, as compared to 
the ASEAN + 3 RTA. Indonesia will gain US$10730 million followed by US$10189 
million for Thailand, US$4158 million for Singapore, US$2939 million for Philippines, 
US$1936 million for Vietnam and US$1906 million for Malaysia. The welfare gains 
from ASEAN + 4 will also be higher than in an EAFTA for the ASEAN members. 
Aggregate welfare change for the world is negative but to a lesser extent than ASEAN + 
3. This is due to the increases in welfare gains for ASEAN countries. The explanation for 
increase in the welfare of ASEAN countries is theoretically logical, since the inclusion of 
more spoke countries i.e. India will mean that ASEAN members of the ASEAN FTA hub 
will have preferential access to more export markets and enjoy the increased welfare 
gains from improved allocative efficiency, capital inflows and terms of trade 
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improvements. The current fervour of ASEAN countries in pursuing regional trade 




 If, instead of a hub and spoke arrangement such as ASEAN + 4, a plurilateral 
arrangement including the EAFTA countries and India is achieved, the resulting welfare 
changes will be quite different. The welfare gains of the ASEAN countries will be lesser 
than in an ASEAN + 4. However, when the welfare changes of ASEAN countries from 
JACIK are compared to EAFTA, the results are mixed. Indonesia, Malaysia and 
Singapore will experience welfare gains that will be higher in JACIK than in EAFTA. 
Indonesia will gain US$7898 million, Malaysia will gain US$1143 million and Singapore 
will gain US$3392 million, in welfare. However, Philippines, Thailand and Vietnam will 
experience slightly lower welfare gains from JACIK than EAFTA. Philippines’ gain will 
be US$1819 million, Thailand will gain US$6477 million and Vietnam will gain 
US$1230 million. However, as a whole, ASEAN will be better off in JACIK than in 
EAFTA, due mainly to the larger increases in welfare in Malaysia and Singapore. The 
above results may indicate the strong complementarities in trade between Malaysia and 
Singapore, and India. On the other hand, Philippines, Thailand and Vietnam may be more 
wary of closer relations with India due to a slightly more competitive relationship The 
aggregate welfare change is a US$13215 million gain for the world, much of which will 
be accruable to the significant reduction in welfare losses from the ROW. The results are 
similar to Kumar’s results mentioned in the literature survey where all members will gain 
in welfare from the JACIK. 
 75
3.2.1.5 ASEAN + 5 
 
 The ASEAN + 5 is a hub and spoke arrangement with ASEAN at the hub and 
China, Hong Kong, Japan, Korea, Australia and New Zealand as spokes. With the 
exception of Vietnam, welfare gains of the ASEAN countries will be lower in ASEAN + 
5 than in ASEAN + 4. When compared to ASEAN + 3, welfare gains from ASEAN + 5 
will be higher for Indonesia, Malaysia and Vietnam, and lower for Philippines, Singapore 
and Thailand. Indonesia will gain US$10551 million of welfare, Malaysia will gain 
US$1557 million, Philippines US$2879 million, Singapore US$3479 million, Thailand 
will gain US$9761 million and Vietnam will gain US$2018 million. The comparisons of 
simulations show that India is a more important partner than Australia and New Zealand 
for the six ASEAN countries except Vietnam. The inclusion of Australia and New 
Zealand into ASEAN + 3 will have adverse effects for Philippines, Singapore and 
Thailand, thus highlighting the economic competition between these countries. The 
magnitude of differences in welfare for ASEAN countries between ASEAN + 3 and 
ASEAN + 5 is small, implying the relative unimportance of Australia and New Zealand 
as ASEAN’s trade partners. The world, as an aggregate, will experience welfare losses 
greater than in ASEAN + 3 and ASEAN + 4. Of all the simulations conducted in this 
paper, the ASEAN + 5 arrangement will generate the largest welfare losses for the world. 
3.2.1.6 WPFTA 
 
 The West Pacific FTA (WPFTA) will be the plurilateral equivalent of the ASEAN 
+ 5. All ASEAN countries simulated will experience lower welfare gains from WPFTA 
than ASEAN + 5. Other than Vietnam, all other ASEAN countries will have lower 
welfare gains in WPFTA than JACIK. Even for Vietnam, the increase in welfare from 
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JACIK to WPFTA is marginal. The welfare gains for the ASEAN countries from a 
WPFTA will be lower than an EAFTA. These results suggest Australia and New Zealand 
are less important trade partners of ASEAN than India. The welfare gains for Indonesia 
will be US$6872 million, US$650 million for Malaysia, US$1417 million for Philippines, 
US$2424 million for Singapore, US$5326 million for Thailand and US$1233 million for 
Vietnam. The aggregate welfare change for the world will be positive at US$9194 
million, which will be lesser than JACIK but greater than EAFTA. There are some slight 
differences when comparing these results to those surveyed in the literature. 
3.2.1.7 ASEAN + 6 
 
 ASEAN + 6 is a hub and spoke arrangement with ASEAN at the hub and all the 
other spoke countries in the above simulations as spokes in the arrangement. China, Hong 
Kong, Japan, Korea, India, Australia and New Zealand are spokes of ASEAN.  The 
welfare gains of Indonesia, Malaysia and Vietnam will be higher than in ASEAN + 4 but 
the welfare gains of Philippines, Singapore and Thailand will be lower. This result 
mirrors the result when comparing ASEAN + 5 and ASEAN + 3, bringing further 
evidence to the hypothesis that the economic relationship between Australia and New 
Zealand, and Philippines, Singapore and Thailand are more competitive than 
complementary. The welfare gains of all ASEAN countries except Vietnam will be 
higher than in ASEAN + 5. As when comparing ASEAN + 4 with ASEAN + 3, the 
inclusion of India as a spoke will reduce Vietnam’s welfare by a negligible amount, 
pointing to a probable competitive relationship between India and Vietnam. Indonesia 
will gain US$10844 million, Malaysia will gain US$1950 million, Philippines will gain 
US$2924 million, Singapore will gain US$4153 million, Thailand will gain US$10091 
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million and Vietnam will gain US$2018 million. The aggregate welfare loss of the world 
will be US$3199 million, which is larger than in ASEAN + 4 but lesser than in ASEAN + 
3 and ASEAN + 5.  This means that the inclusion of India into the hub and spoke 
arrangements will increase the welfare gains of the members by a larger amount than the 
welfare losses of non-members. 
3.2.1.8 AOFTA 
 
 This paper will conjecture the possible formation of an AOFTA, which stands for 
Asia-Oceania Free Trade Area. This AOFTA will include ASEAN, China, Hong Kong, 
Japan, Korea, India, Australia and New Zealand as its members. Unlike ASEAN + 6, the 
AOFTA will be a plurilateral RTA between members. The ASEAN countries will 
experience higher welfare from an AOFTA. As economic theory will predict, the 
formation of plurilateral RTAs instead of hub and spoke arrangements with ASEAN as 
the hub will reduce ASEAN countries’ welfare gains. When compared to the EAFTA, 
JACIK and WPFTA, the AOFTA is the plurilateral FTA that will bring the least welfare 
gains to Philippines and Vietnam. Philippines will gain US$1370 million from AOFTA 
and Vietnam will gain US$1203 million. Indonesia and Thailand will experience welfare 
gains higher than in WPFTA but lower than EAFTA and JACIK. This suggests that the 
inclusion of Australia and New Zealand into an FTA with ASEAN countries will lead to 
a fall in the welfare gains for Indonesia and Thailand, but the inclusion of India will have 
the opposite effect. Indonesia will gain US$6972 million and Thailand will gain 
US$5344 million of welfare from an AOFTA. The welfare gains of including India will 
be offset by the welfare losses of including Australia and New Zealand, for Indonesia and 
Thailand. Malaysia’s welfare gains from AOFTA will be higher than in EAFTA and 
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WPFTA but lower than in JACIK. Malaysia will gain US$971 million from AOFTA. 
This may suggest that Malaysia has strong complementarities with India and competitive 
relationships with Australia and New Zealand. Singapore will experience welfare gains in 
AOFTA that are higher than EAFTA and WPFTA but lower than JACIK. Singapore’s 
gains from including India will not be totally offset by the inclusion of Australia and New 
Zealand. Singapore’s welfare gains from AOFTA will be US$2918 million. Aggregate 
welfare gains for the world will be positive and the highest among the simulations, at 
US$13812 million. 
3.2.2 Impact on Real GDP 
3.2.2.1 ASEAN + 3 
 
 The ASEAN + 3 FTA arrangement will significantly increase the real GDP of 
ASEAN countries. Thailand’s real GDP will increase the most, by 8.85%.  This is 
followed by Vietnam with 8.38%. Indonesia’s real GDP will increase by 6.46%. 
Philippines will gain 5.65% of real GDP from ASEAN + 3. Singapore will gain an 
increase of 2.81% of real GDP. Malaysia’s real GDP will increase the least, by 1.32%. 
ROW will experience a 3.22% fall in real GDP, the largest among non-members. The 
direction of changes in real GDP of members is similar to the changes in welfare. 
3.2.2.2 EAFTA 
 
 The gain in real GDP in ASEAN countries from EAFTA will be lower than in 
ASEAN + 3 but higher than in AFTA. The ranking of the magnitudes of real GDP 
increases among ASEAN countries from an EAFTA will be similar to an ASEAN + 3. 
Thailand will gain 6.73% of real GDP. Vietnam will follow at 6.51%. Indonesia will gain 
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5.27%, Philippines 4.12% and Singapore 2.31%. Malaysia will gain a 0.88% increase in 
real GDP.  
3.2.2.3 ASEAN + 4 
 
The inclusion of India as a spoke to the ASEAN + 3 arrangement will increase 
real GDP gains in all ASEAN countries except Vietnam. The magnitude ranking of real 
GDP gains will remain unchanged when compared to ASEAN + 3. Thailand will gain 
9.01% in real GDP, followed by Vietnam at 8.37%. Indonesia is next with 6.55%. 
Philippines will gain 5.7% increase in real GDP. Singapore will gain 3.36%. Malaysia 
will gain the least 1.48% of real GDP.  
3.2.2.4 JACIK 
 
 The inclusion of India into the EAFTA will have mixed effects on ASEAN 
countries' real GDP. As compared to EAFTA, a JACIK will lead to decreases in real 
GDP gains for Philippines, Thailand and Vietnam. However, Indonesia, Malaysia and 
Singapore will experience higher real GDP gains than in EAFTA. Indonesia will gain 
5.28% of real GDP from JACIK, Malaysia will gain 1.01% and Singapore will gain 
2.71%. Philippines will gain 4.02%, Thailand will gain 6.68% and Vietnam will gain 
6.42%. The effects of JACIK on real GDP, when compared to EAFTA, show that India 
may have competitive relationships with Philippines, Thailand and Vietnam. Comparing 
the analysis of difference between JACIK and EAFTA, and ASEAN + 4 and ASEAN + 
3, it can be seen that the inclusion of India will only affect some ASEAN countries’ real 
GDP gains negatively when India is included in a plurilateral arrangement. The 
conclusion that may be derived is that India exports may have displaced some ASEAN 
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countries’ export products. ROW will experience a real GDP loss to 1.46% as compared 
to the case in EAFTA. 
3.2.2.5 ASEAN + 5 
 
 The inclusion of Australia and New Zealand as spokes of ASEAN, in addition to 
the Northeast Asian countries of China, Hong Kong, Japan and Korea, will increase the 
real GDP of all ASEAN countries simulated. When comparing the simulation of ASEAN 
+ 4 and ASEAN + 5, it will be found that all ASEAN countries, except Vietnam, will 
experience higher real GDP gains from including India rather than Australia and New 
Zealand. Indonesia will gain 6.48% in real GDP from ASEAN + 5, Malaysia will gain 
1.31%, Philippines will gain 5.62%, Singapore will gain 2.78%, Thailand will gain 
8.73% and Vietnam 8.63%.  
3.2.2.6 WPFTA 
 
 A plurilateral FTA with ASEAN, Northeast Asia, and Australia and New Zealand 
will reduce the real GDP gains of most of the ASEAN countries when compared to 
JACIK or an EAFTA. Indonesia will gain 4.86% in real GDP, Malaysia will gain 0.79% 
of real GDP, Philippines will gain 3.5%, Singapore 1.91%, Thailand 5.98% and Vietnam 
6.48%. Vietnam is the only country that will experience a real GDP gain higher than in 
JACIK but lower than in EAFTA. This suggests the displacement of domestic ASEAN 
production with imports from Australia and New Zealand. 
3.2.2.7 ASEAN + 6 
 
 An ASEAN + 6 RTA, with ASEAN as the hub, and China, Hong Kong, Japan, 
Korea, India, Australia and New Zealand as spokes, will increase the real GDP gains of 
the ASEAN countries more than any other hub and spoke arrangement simulated in this 
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study, with the exception of Thailand and Vietnam. Thailand and Vietnam will gain more 
from ASEAN + 4 and ASEAN + 5 respectively. This confirms that the inclusion of India 
into ASEAN + 3 will be detrimental to real GDP in Vietnam, and the inclusion of 
Australia and New Zealand will affect Thailand’s real GDP negatively. Indonesia will 
gain 6.57%, Malaysia will gain 1.48%, Philippines will gain 5.69%, Singapore will gain 
3.34%, Thailand will gain 8.89% and Vietnam will gain 8.62%. All other spoke countries 
will experience higher real GDP gains from being included in the hub and spoke 
arrangements than being excluded. However the real GDP of the spoke countries will be 
negatively affected by the addition of more spokes to the arrangement. This result is 
consistent with the theory on hub and spoke arrangements. 
3.2.2.8 AOFTA 
 
 A plurilateral arrangement including ASEAN, China, Hong Kong, Japan, Korea, 
India, Australia and New Zealand will increase real GDP in all ASEAN countries. 
Indonesia’s real GDP gain from AOFTA will increase by 4.87%, more than in WPFTA 
but lesser than in EAFTA and JACIK. The negative impact, on Indonesian real GDP, of 
including Australia and New Zealand into EAFTA will outweigh the gains from 
including India. Malaysia and Singapore will experience real GDP gains higher than in 
WPFTA and EAFTA but lower than in JACIK. Malaysia will gain 0.92% of real GDP 
and Singapore will gain 2.32% of real GDP from AOFTA. The comparison suggests that 
Malaysia and Singapore real GDP will benefit from inclusion of India but lose from 
inclusion of Australia and New Zealand into EAFTA. However, unlike the case of 
Indonesia, the negative impact on real GDP in Malaysia and Singapore of including 
Australia and New Zealand will be offset by the gains from including India. When 
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compared to the results from EAFTA, JACIK and WPFTA, Philippines and Thailand will 
gain the least in real GDP from AOFTA. Thailand will gain 5.96% and Philippines will 
gain 3.44% from AOFTA. This suggests that the inclusion of India, and Australia and 
New Zealand will have negative impact on real GDP in Thailand and Philippines. 
Philippines and Thailand will lose more from including Australia and New Zealand than 
from including India. Like Thailand and Philippines, Vietnam will gain the least real 
GDP increase from AOFTA when compared with EAFTA, JACIK and WPFTA. 
However, unlike Philippines and Thailand, Vietnam will lose more from including India 
than from including Australia and New Zealand. Vietnam will gain 6.38% of real GDP 
from AOFTA.  
3.2.3 Summary of Welfare Results 
 This part of Chapter 3 will attempt to summarize the welfare results of the various 
RTAs simulated on member countries and what these may imply about the support of the 
individual countries for the various RTAs if only potential economic gains are considered 
in the decisions. We assume that individual member countries will make decisions to 
expand membership of RTAs beginning from the smallest RTA. In other words, an 
AFTA will be the starting point for all countries after which countries may decide to 
pursue a hub and spoke arrangement track or a plurilateral RTA track to gradually 
increase membership to include the Northeast Asian countries, India or Australia and 
New Zealand, and finally to include all the abovementioned countries. Hence the 
progression of expansion is as follows: 
AFTA  EAFTA  JACIK or WPFTA   AOFTA 
AFTA  ASEAN + 3  ASEAN + 4 or ASEAN + 5  ASEAN + 6  
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This is not to say that it is not possible for a hub and spoke arrangement to become a 
plurilateral RTA. Such a simplified construct simply allows for easier analysis. In reality, 
many countries may regard hub and spoke arrangements as stepping stones to improved 
relations with other spokes in preparation for bilateral FTAs, hence leading to the 
formation of plurilateral RTAs. 
3.2.3.1 Indonesia 
 Indonesia will experience its highest welfare gain will be from ASEAN + 6. 
Among the plurilateral RTAs, JACIK will provide the highest welfare gains for 
Indonesia. Indonesia will experience reduced benefits from the inclusion of the CER 
countries in a plurilateral RTA but not in a hub and spoke arrangement. Hence, based 
solely on economic gains, Indonesia will stand to benefit by the exclusion of Australia 
and New Zealand from a plurilateral RTA. However, if a hub and spoke arrangement, 
Indonesia will gain from the inclusion of Australia and New Zealand to form ASEAN + 
6. It will also be in Indonesia’s favour to see the formation of a hub and spoke 
arrangement with ASEAN at the hub. The benefits to Indonesia accruing to the formation 
of any hub and spoke arrangement will outweigh that of all plurilateral RTAs simulated. 
3.2.3.2 Malaysia 
 
 Malaysia will gain the most economically from an ASEAN + 6 and least from 
WPFTA. The inclusion of Australia and New Zealand into plurilateral RTAs will reduce 
the benefit to Malaysia. However, as in the case of Indonesia, inclusion of Australia and 
New Zealand will increase Malaysia’s welfare in hub and spoke arrangements. Malaysia 
will prefer JACIK, AOFTA and EAFTA to WPFTA in that particular order of preference. 
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 As with Indonesia and Malaysia, Philippines’ welfare gains from any hub and 
spoke arrangement will outweigh those arising from any plurilateral RTA. The inclusion 
of Australia and New Zealand into both plurilateral RTAs, and hub and spoke 
arrangements will lead to decreases in welfare gains for Philippines. The inclusion of 
India into an EAFTA to form a JACIK will also not be welcome to Philippines. ASEAN 
+ 4 will lead to the highest welfare gain for Philippines. 
3.2.3.4 Singapore 
 
 ASEAN + 4 will provide the highest welfare gains for Singapore. The inclusion 
of Australia and New Zealand will reduce Singapore’s welfare gains from EAFTA and 
ASEAN + 3. Singapore’s strategy, based only on economic gain, will mirror Indonesia’s 
and Malaysia’s. Singapore will also gain more welfare from hub and spoke arrangements 
rather than from RTAs. 
3.2.3.5 Thailand 
 
 Thailand will experience welfare gains from all RTAs simulated. The greatest 
welfare gain to Thailand comes from ASEAN + 4. Inclusion of Australia and New 
Zealand into plurilateral RTAs or hub and spoke arrangements, and inclusion of India 
into plurilateral RTAs will not be welcome to Thailand. Thailand will benefit more from 




 Vietnam’s highest welfare gains come from ASEAN + 5. Contrary to all other 
ASEAN countries simulated, Vietnam is the only country that will stand to benefit from 
the inclusion of the CER countries to other possible RTAs. On the other hand, including 
India into any arrangement will reduce Vietnam’s welfare gains. However, a similarity 
with other ASEAN countries will be Vietnam’s preference for hub and spoke 
arrangements over plurilateral arrangements. 
The results for the ASEAN countries verify the theory that hub countries tend to 
gain more in hub and spoke arrangements as compared to plurilateral RTAs. Based solely 
on static economic gains, there is no incentive for ASEAN countries to promote 
improved trade relations among its spoke partners. 
 Although in reality, some ASEAN countries may be opposed to the inclusion of 
the other countries in an Asian trade arrangement, as implied by the simulations results, 
the reasons for such opposition may not be economic in nature but political. The current 
situation shows that many ASEAN countries are adopting an inclusive strategy of not 
refusing any interested parties in any possible trade arrangements that may arise in the 
future, as evidenced by the deliberations of East Asian Summit. Although not actively 
encouraging an expanded plurilateral RTA strategy in East Asia over an AFTA in the 
short term, there does not appear to be a rejection of such concepts by ASEAN countries 
in reality, as opposed to the results from the simulations. There seems to be an 
acknowledgement among ASEAN countries that the gains from improved relations 
among its spoke countries will extend beyond the static economic gains simulated, and 
may include dynamic economic gains and gains from increased stability in the region. 
3.2.4 Summary and Other Observations 
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 The results of the simulations conducted in this thesis verify the conclusion of 
existing literature that the various plurilateral RTAs examined will indeed lead to positive 
welfare gains for all ASEAN members simulated. The magnitude of the welfare gains are 
quite similar to those that are reported in more complex models in the existing literature 
e.g. Ballard’s imperfect competition model (Ballard et al,1997), Tan’s model (Tan, 
2000), Lee’s capital accumulation model (Lee et al, 2003), and the magnitude of the 
results significantly exceed those forecasted by more simplistic models in the literature. 
 Tan’s 2000 forecast that the secondary and tertiary industries, especially in 
textiles, machinery and equipment, and other manufactures, in the ASEAN5 countries 
will expand as a result of an EAEC (Tan, 2000) is matched by similar results in the 
simulations in this thesis. However, his forecast of output falls in the primary sectors in 
Malaysia, Singapore and Thailand does not represent the findings of this thesis. 
Due to the similarities of the database and models used by this thesis and those 
used by Urata and Scollay (Urata et al, 2003; Scollay et al, 2002), the results are also 
quite similar. This thesis also finds that there are significant production shifts in 
production of motor vehicles and transport equipment in ASEAN members as a result of 
an East Asian FTA. Many sectors in the ASEAN members will experience increases in 
output and exports. 
However, Scollay and Gilbert’s findings in their 2001 study (Gilbert et al, 2001) 
show welfare gains for ASEAN members arising from a WPFTA significantly lower than 
those found in this thesis, despite using a similar model. 
Based on the results of the simulations conducted and the reality, it can be seen 
that the reality may differ considerably from postulation based on static economic gains. 
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This, however, does not mean that the simulation results are incorrect, but suggests that 
the strategies of the different players are based on various considerations over and above 
that of static economic gain. In other words, the results may be correct, and can still be 
used to anticipate possible economic effects of RTAs in the short term. However, the 
results have also verified some theoretical hypotheses. Hub countries will gain more from 
being hubs as compared to members of plurilateral RTAs.  
3.3 Analysis of Impact of Simulations on Trade and Production 
 After discussing the welfare and growth effects of the simulations conducted in 
the previous section, this section will focus on the trade and production effects of the 
simulations on the members. The analysis in this section will be divided into three parts. 
 The first part describes the growth of production and trade in the different sectors 
of the members arising from the scenarios simulated. The second part analyzes the 
changes in specialization in trade and production of the members. Increased 
specialization may suggest increased interdependence among members that may help to 
promote peace and cooperation among members and the region. The third part shows the 
changes in industrial concentration in the region. 
3.3.1 Changes in Production and Trade 
 The results in this section are derived from the simulations conducted with the 
GTAP model and database. Further analysis on the implications of these changes will be 
conducted in subsequent parts of this section. The GTAP decomposition of 57 sectors, 
that is used for these simulations, can be found in Annex A. The tables in Annex C 
describing the potential changes in output, export and import production in member 
countries have been arranged according to member countries so that cross-comparison of 
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the differential impact of various scenarios on individual member countries is facilitated. 
Due to the possibility of margins of error in the results of the simulations, this paper will 
only highlight the changes that are of magnitudes greater than 10%, which are considered 
to be significant. 
 A scan of the tables illustrating the changes in output, export and import 
quantities in member countries shows obvious patterns across different RTAs. The tables 
were arranged as such so that sectors of comparative advantage, sectors that will benefit 
or lose from the RTAs could be compared for robustness across different combinations of 
RTAs. As mentioned above, due to the possible margins of error and the limitations of 
this paper, this section will focus mainly on sectors where there will be significant 
changes of greater than 10%. 
3.3.1.1 Indonesia 
 Sectors in Indonesia that will experience significant increases in output across 
most RTAs are wheat, forestry, leather products, wood products, and transport 
equipment. Motor vehicle production in Indonesia will drop significantly in all RTAs and 
plant-based fibres output will also be at risk of dropping in all RTAs. Output of all 
services sectors will increase by non-significant amounts. With the exception of 
machinery and equipment, all significant increases in Indonesian output will be from 
low-technology industries. 
 Exports of many Indonesian sectors will increase significantly. These include 
paddy rice, wheat, cattle, sheep, goats and horses, wool and silkworm cocoons, meat of 
cattle, sheep, goats and horses, meat products, vegetable oils and fats, dairy products 
processed rice, sugar, food products, beverages and tobacco products, textiles, wearing 
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apparel, leather products, wood products, paper products and publishing, chemical, 
rubber and plastic products, mineral products, ferrous metals, metal products, motor 
vehicles, transport equipment, electronic equipment, and machinery and equipment. 
Exports with significant decreases will be from sugar cane and beet, plant-based fibres, 
animal products, raw milk, and fishing. Increases will be from both low- and middle-
technology sectors 
 There will be many significant increases in imports to Indonesia. These will be in 
cereal grains, vegetables, fruits and nuts, oil seeds, sugar cane and sugar beet, crops, 
animal products, raw milk, forestry, fishing, coal, meat of cattle, sheep, goats and horses, 
meat products, dairy products, food products, beverages and tobacco products, textiles, 
wearing apparel, leather products, wood products, mineral products, metal products, 
motor vehicles, transport equipment, and manufactures. Comparing the sectors where 
there will be significant increases in imports and exports, it can be seen that they occur in 
similar sectors in many instances. This may suggest an increase in intra-industry among 
members following the conclusion of RTAs. 
3.3.1.2 Malaysia 
 Output of paddy rice, raw milk, meat of cattle, sheep, goats and horses, vegetable 
oils and fats, dairy products, processed rice, food products, beverages and tobacco 
products, textiles, wearing apparel, and leather products of Malaysia will increase 
significantly in all RTAs. On the other hand, output of motor vehicles in Malaysia will 
decrease significantly. 
 Exports of paddy rice, crops, cattle, sheep, goats and horses, raw milk, wool and 
silkworm cocoons, meat of cattle, sheep, goats and horses, meat products, vegetable oils 
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and fats, dairy products, processed rice, sugar, food products, beverages and tobacco 
products, textiles, wearing apparel, leather products, metals, metal products, and motor 
vehicles from Malaysia will increase significantly. Exports of Malaysian water will 
decrease significantly in all RTAs. 
 There will be many sectors in Malaysia where imports increase significantly. 
These are paddy rice, vegetables, fruits and nuts, oil seeds, sugar cane and sugar beet, 
crops, animal products, meat products, vegetable oils and fats, sugar, food products, 
beverages and tobacco products, textiles, wearing apparel, leather products, wood 
products, petroleum and coal products, motor vehicles, and manufactures. 
3.3.1.3 Philippines 
 Philippines will experience significant increases in output in the dairy products, 
wearing apparel, leather products, transport equipment, machinery and equipment, and air 
transport sectors. There will be no sectors in Philippines that will experience significantly 
decreasing output as a consequence of membership in the RTAs. 
 Exports of paddy rice, wheat, vegetables, fruits and nuts, oil seeds, cattle, sheep, 
goats and horses, raw milk, wool and silkworm cocoons, coal, meat of cattle, sheep, goats 
and horses, meat products, dairy products, processed rice, food products, beverages and 
tobacco products, textiles, wearing apparel, leather products, paper products and 
publishing, chemical, rubber and plastic products, mineral products, ferrous metals, 
metals, motor vehicles, transport equipment, machinery and equipment, manufactures, 
and air transport from Philippines will increase significantly. Exports of sugar cane and 
sugar beet, plant-based fibres, animal products, and gas will decrease significantly. 
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 Philippines’ imports of paddy rice, cereal grains, vegetables, fruits and nuts, sugar 
cane and sugar beet, animal products, fishing, gas, meat products, processed rice, sugar, 
food products, beverages and tobacco products, textiles, wearing apparel, leather 
products, wood products, mineral products, metal products, motor vehicles, and 
manufactures will increase significantly. 
3.3.1.4 Singapore 
 
 Singapore’s output of meat of cattle, sheep, goats and horses, vegetable oils and 
fats, dairy products, sugar, food products, beverages and tobacco products, textiles, 
leather products, petroleum and coal products, and mineral products will increase 
significantly whereas output of plant-based fibres will decrease significantly across 
RTAs. 
  Cattle, sheep, goats and horses, meat of cattle, sheep, goats and horses, meat 
products, vegetable oils and fats, dairy products, sugar, food products, beverages and 
tobacco products, textiles, leather products, petroleum and coal products, chemical, 
rubber and plastic products, mineral products, and metal products exports from Singapore 
will increase significantly in all RTAs simulated. However, there will be significant 
decreases in exports of sugar can and sugar beet, plant-based fibres, raw milk, oil, gas, 
and motor vehicles from Singapore. 
  Imports of oil seeds, crops, coal, oil, meat of cattle, sheep, goats and horses, and 
vegetable oils and fats into Singapore will increase significantly regardless of RTA. 
3.3.1.5 Thailand  
 
 Output of several sectors in Thailand will experience significant increases. These 
sectors are paddy rice, sugar cane and sugar beet, minerals, meat of cattle, sheep, goats 
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and horses, meat products, dairy products, processed rice, sugar, food products, transport 
equipment, electronic equipment, and machinery and equipment. Output of plant-based 
fibres, crops, and motor vehicles in Thailand will decrease significantly. 
 Thailand’s exports of wheat, wool and silkworm cocoons, meat products, 
vegetable oils and fats, dairy products, processed rice, sugar, food products, beverages 
and tobacco products, textiles, wearing apparel, leather products, paper products and 
publishing, mineral products, ferrous metals, metal products, motor vehicles, transport 
equipment, electronic equipment, machinery and equipment, and manufactures will 
increase by more than 10% in all RTAs. There will be significant declines in the exports 
of cereal grains, vegetables, fruits and nuts, sugar cane and sugar beet, crops, cattle, 
sheep, goats and horses, animal products, raw milk, fishing, coal, gas, and meat of cattle, 
sheep, goats and horses. 
 Imports of paddy rice, cereal grains, vegetables, fruits and nuts, oil seeds, sugar 
cane and sugar beet, crops, cattle, sheep, goats and horses, animal products, raw milk, 
wool and silkworm cocoons, fishing, coal, gas, minerals, meat of cattle, sheep, goats and 
horses, meat products, vegetable oils and fats, processed rice, sugar, food products, 
beverages and tobacco products, textiles, wearing apparel, leather products, wood 
products, petroleum and coal products, chemical, rubber and plastic products, mineral 
products, metal products, motor vehicles, transport equipment, electronic equipment, 





 Output of oil seeds, plant-based fibres, vegetable oils and fats, food products, 
textiles, wearing apparel, leather products, electricity, transport, water transport, and air 
transport of Vietnam will increase significantly. Output will decrease significant in 
Vietnam’s crops, beverages and tobacco products, petroleum and coal products, ferrous 
metals, metal products, motor vehicles, transport equipment, and insurance sectors. 
 Vietnam’s exports of paddy rice, wheat, cattle, sheep, goats and horses, vegetable 
oils and fats, processed rice, sugar, food products, textiles, wearing apparel, leather 
products, transport equipment, transport, water transport, and air transport will increase 
by more than 10%. However, its exports of sugar cane and sugar beet, plant-based fibres, 
crops, animal products, raw milk, wool and silkworm cocoons, fishing, coal, gas, wood 
products, petroleum and coal products, mineral products, metals, metal products, gas 
manufacture and distribution, water, construction, trade, communication, financial 
services, insurance, business services, recreation and other services, and public 
administration/defence/health/education will decrease significantly in all RTAs. 
 Imports of paddy rice, cereal grains, vegetables, fruits and nuts, oil seeds, sugar 
cane and sugar beet, plant-based fibres, cattle, sheep, goats and horses, animal products, 
wool and silkworm cocoons, forestry, fishing, coal, oil, gas, minerals, meat of cattle, 
sheep, goats and horses, meat products, vegetable oils and fats, dairy products, processed 
rice, sugar, food products, beverages and tobacco products, textiles, wearing apparel, 
leather products, wood products, paper products and publishing, petroleum and coal 
products, chemical, rubber and plastic products, mineral products, metals,, motor 
vehicles, transport equipment, electronic equipment, manufactures, electricity, gas 
manufacture and distribution, water, construction, trade, communication, financial 
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services, insurance, business services, recreation and other services, and public 
administration/defence/health/education to Vietnam will increase significantly. Imports 
of crops will drop significantly. 
3.3.2 Changes in Production and Trade Specialization 
 Parts two and three examine the impact of the different simulations on the 
patterns of industrial specialization across countries, and the concentration of industries 
within countries in the region. The measure of specialization and concentration used is 
the Herfindahl-Hirschman Index, which is often used as a measure of industrial 
concentration within countries. The formula used to calculate the index is as follows 




= ∑  
where jS  refers to the Specialization Index of country j, n  refers to the number of 
sectors considered and ijs  refers to the share of industry i’s output/exports/imports in 
country j’s total output/exports/imports. 
3.3.2.1 Initial Specialization Index of Output 
 The countries with lower levels of output specialization in 1997, in ascending 
order, are Indonesia, Thailand, and Philippines, with HHIs of 2.59, 2.74, and 2.93 
respectively. The countries with higher levels of specialization in output, arranged in 
descending order, are Vietnam, Malaysia, and Singapore, with respective HHIs of 3.20 
3.48, and 4.31 respectively. Looking at the countries in the two categories, some 
characteristics of specialization may be observed. It appears that larger economies with 
low to above average per capita incomes tend to have lower levels of specialization. On 
the other hand, economies with high per capita incomes or smaller economies will tend to 
 95
have higher degrees of specialization. With the exception of Vietnam and Malaysia, 
which are relatively smaller economies, all other economies are developed economies 
with high per capita incomes e.g. Japan, Australia, New Zealand, Hong Kong, and 
Singapore. With the exceptions of Korea and Vietnam, it will appear that less specialized 
economies have a higher percentage of agricultural and low-technology industries than 
more specialized economies. This means that most East Asian countries that are more 
specialized, have higher proportions of middle- and high-technology industries e.g. 
services, which explains the high per capita incomes. 
3.3.2.2 Changes in Output Specialization Index 
 Indonesia’s, Malaysia’s, Philippines’, Singapore’s and Thailand’s output HHIs 
will decrease for all RTAs. The magnitudes of decrease are greater in hub and spoke 
arrangements than in plurilateral RTAs. The opposite will occur in Vietnam. Vietnam’s 
output HHI will increase in all RTAs, with percentage increases in hub and spoke 
arrangements than in plurilateral RTAs. These results again reinforce the point that hub 
countries will be affected more by hub and spoke arrangements than plurilateral RTAs. 
What the magnitudes of changes in members suggest is the proportional impacts of the 
RTAs on member countries i.e. the greater are the changes in HHI suggest that the 
proportional impact on that member’s economy will be greater. The magnitude of 
percentage decreases in output HHI among ASEAN countries will be greatest in 
Singapore followed by Thailand. On the other hand, the impact of the RTAs on 
Philippines will be the smallest. The magnitude of increases in output HHI of Vietnam 
will be greater than the magnitude of decreases in HHI of Singapore. 
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Comparing the results of output specialization and economic welfare arising from 
the RTAs does not show any obvious correlation between the two. This implies that 
output specialization has little or nothing to do with level of economic welfare in a 
country. 
3.3.2.3 Initial Specialization Index of Exports 
 Assuming the cut-off point between relatively less specialized export countries 
and more specialized export countries to be 5, this paper is able to categorize the 
simulated countries into two separate groups reflecting more specialized and less 
specialized export countries. 
 In ascending order, the less specialized countries are Indonesia, Vietnam 
Thailand, with HHIs of 3.12, 3.96 and 4.22 respectively. The more specialized countries, 
in descending order, are Singapore, Philippines and Malaysia with HHIs of 6.68, 6.35 and 
6.31 respectively. There does not appear to be any particular pattern in the export 
specialization of countries. 
3.3.2.4 Changes in Export Specialization Index 
 Indonesia and Thailand will experience increasing HHIs for all RTAs simulated. 
The increase in specialization in these two countries will be greater in plurilateral RTAs 
than in hub and spoke arrangements. Indonesia’s HHIs will increase between a range of 
4.88% to 6.12%. The range of increases for Thailand will be higher, from 9.05% to 
11.80%. Vietnam will experience phenomenal increases in HHI of export specialization 
as results of the RTAs. Vietnam will face significant increases of between 68.41% to 
85.67% in export specialization. This suggests significant adjustment costs for Vietnam 
from being member of these RTAs. The results of Vietnam also differ from Indonesia 
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and Thailand qualitatively because Vietnam will face greater changes in HHI as a result 
of hub and spoke arrangements rather than plurilateral RTAs. 
 Contrary to the ASEAN countries mentioned above, Malaysia and Singapore will 
experience reduced specialization from membership of the RTAs. The decreases in HHI 
for Malaysia and Singapore due to the RTAs will be greater for plurilateral RTAs than 
for hub and spoke arrangements. 
 The magnitude of changes in export specialization for Philippines will be smaller 
than all the other ASEAN countries. The pattern for changes in specialization in the 
different RTAs is also different from the other ASEAN countries. Philippines will have 
increasing specialization in exports as a result of plurilateral RTAs, however export 
specialization in Vietnam will decrease for hub and spoke arrangements. The increases 
will also be greater than the magnitude of decreases experienced for RTAs with similar 
membership composition. 
3.3.2.5 Initial Specialization Index of Imports 
 Following the method used above, member countries will be divided into two 
groups of relatively less and more import specialized countries with a cut-off level of 5. 
The countries that are relatively less import specialized are Indonesia, Vietnam and 
Thailand. The HHIs of import specialization for the countries are 3.13, 4.00 and 4.06. 
The countries that are more specialized are Singapore, Philippines and Malaysia with 
HHIs of 6.55, 6.13 and 6.13 respectively. Upon comparison with the specialization of 
exports, it can be observed that the HHIs of import specialization follow the same 
country ranking as those of exports. In other words, a country’s specialization in exports 
is closely correlated with its specialization in imports. 
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3.3.2.6 Changes in Import Specialization Index 
 Import specialization of Indonesia, Thailand and Vietnam will increase 
significantly in all RTAs. Indonesia, Thailand and Vietnam’s HHIs will increase by up to 
14.09%, 15.47%, 28.85% respectively. Indonesia and Vietnam will experience greater 
increases in plurilateral RTAs than in hub and spoke arrangements but the opposite 
happens for Thailand i.e. Thailand’s HHI will increase more in plurilateral RTAs than in 
hub and spoke arrangements. For all three countries, the differences in magnitudes of 
HHI increases between plurilateral RTAs and equivalent hub and spoke arrangements are 
very small in proportion to the magnitudes of change. The HHI increases of Philippines 
from plurilateral RTAs will be greater than the increases from equivalent hub and spoke 
arrangements. The size of the increases in specialization of imports in Philippines will be 
very small, no more than 1.59%. Singapore’s HHIs of import specialization will decrease 
for all RTAs simulated. The size of the decreases in import specialization of Singapore 
will be between 1.94% and 2.93%. Malaysia’s HHIs for import specialization will 
increase for EAFTA, WPFTA and AOFTA, but will decrease for all other RTAs. It 
appears that, with exception of JACIK, Malaysia’s HHIs will increase due to plurilateral 
RTAs, and HHIs will decrease from hub and spoke arrangements. 
3.3.3 Changes in Industrial Concentration 
 The HHI index is used to measure the concentration of output, exports and 
imports among all relevant member countries of the different RTAs rather than the global 
concentration of output, export and imports. This is because the changes in global 
concentration of output, exports and imports are too small for effective comparison, 
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hence the scope of measurement has been reduced to the regions encompassing all 
member countries of the respective RTAs. 
 The formula for calculation of the concentration of industries in the RTA is 




= ∑  
where iC  refers to the concentration of industry i in the RTA, n  refers to number of 
member countries in RTA and ijc  refers to share of country j in the total 
output/exports/imports of industry i in the RTA. 
3.3.3.1 Changes in Output Concentration 
 Sectors where there will be increases in concentration of output across all RTAs 
in member countries are ferrous metals, motor vehicles, transport equipment, and gas 
manufacture and distribution. The greatest increases in concentration will be in the motor 
vehicles sector. Sectors where the concentration of output will decrease in all RTAs are 
paddy rice, cattle, sheep, goats and horses, animal products, forestry, fishing, coal, 
minerals, meat of cattle, sheep, goats and horses, meat products, vegetable oils and fats, 
dairy products, processed rice, sugar, food products, beverages and tobacco products, 
textiles, wearing apparel, leather products, wood products, paper products and publishing, 
petroleum and coal products, chemical, rubber and plastic products, mineral products, 
metal products, electronic equipment, manufactures, electricity, water, construction, 
trade, transport, water transport, air transport, communication, financial services, 
insurance, recreation and other services, public administration/defence/health/education, 
dwellings, and capital goods. The greatest decrease in output concentration will be found 
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in dairy products, food products, meat of cattle, sheep, goats and horses, and wearing 
apparel. 
3.3.3.2 Changes in Export Concentration 
 
 Exports of vegetables, fruits and nuts, crops, fishing, gas, sugar, wood products, 
petroleum and coal products, transport equipment, electricity, gas manufacture and 
distribution, financial services, insurance, recreation and other services, public 
administration/defence/health/education from member countries will become more 
concentrated in all RTAs. Of these sectors, vegetables, fruits and nuts will experience the 
largest increase in concentration. On the other hand, exports of forestry, oil, vegetable 
oils and fats, processed rice, beverages and tobacco products, leather products, chemical, 
rubber and plastic products, mineral products, metal products, motor vehicles, electronic 
equipment, machinery and equipment, manufactures, trade, transport, water transport, air 
transport, and capital goods will experience decreased concentration in member 
countries. Processed rice will have the greatest fall in export concentration among the 
abovementioned sectors. 
3.3.3.3 Changes in Import Concentration  
Imports of crops, oil, vegetable oils and fats, sugar, food products, wearing 
apparel, manufactures, trade, and business services will increase in concentration in 
member countries. Wearing apparel, sugar, manufactures will have the greatest increases 
in import concentration. However, many other sectors will experience decrease in import 
concentration. These sectors are paddy rice, vegetables, fruits and nuts, oil seeds, wool 
and silkworm cocoons, forestry, meat products, dairy products, leather products, paper 
products and publishing, petroleum and coal products, chemical, rubber and plastic 
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products, mineral products, ferrous metals, metals, metal products, motor vehicles, 
transport equipment, electronic equipment, machinery and equipment, electricity, gas 
manufacture and distribution, water, construction, transport water transport, air transport,  
communication, financial services, insurance, recreation and other services, public 
administration/defence/health/education, and capital goods. Import concentration in 
member countries will decrease most in paddy rice, motor vehicles, and vegetables, fruits 
and nuts. 
 The next chapter will conclude this thesis by looking at the contributions of this 
thesis to the literature, summarizing the key conclusions in this thesis, highlighting the 






 This chapter is the final chapter and conclusion of this thesis. The contributions of 
this thesis to the literature, the summary of main findings, limitations of this thesis and 
possible directions for future research shall be covered in this chapter 
4.1 Contributions to Literature 
 
 This paper has attempted to address some issues that have been relatively 
uncovered by current and past literature. Most notably, this thesis has discussed the 
possible effects of potential RTAs in East Asia that have not been discussed in previous 
literature e.g. various hub and spoke arrangements, WPFTA, AOFTA. As Chapter 2 has 
attempted to show, such RTAs are not inconceivable due to the current state of trade 
relations among East Asian countries. 
 Most literature on the effects of RTAs has focused mainly on individual RTAs 
and has been written in separate papers. To the extent of differences in methodology, 
models and data in the papers, the results of the papers are not perfectly comparable. 
Such comparison may not be meaningful and may be distorting. This thesis has managed 
to examine the effects of RTAs which have been simulated on the same model and using 
the same data. This allows for consistency and relevance of comparisons across the 
different RTAs. The reader can compare the various effects on welfare and real GDP on 
member countries to obtain a holistic and clearer picture of the incentives or disincentives 
for the pursuit of different RTAs by individual countries. 
 Being able to consistently compare the effects across countries also allows for 
identification of patterns in the effects of the different RTAs. Chapter 3 has shown how 
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comparison across RTAs for different sectors in different countries can allow the 
extraction of sectors where there will be significant comparative advantages or 
disadvantages, persistent output, export and import changes across different RTAs. 
Policy makers will appreciate knowledge of these effects in helping to facilitate 
adjustment before and after the implementation of RTAs. 
 Use of the CGE model allows for simulation of yet-to-be completed RTAs. Other 
methods, e.g. gravity models, do not allow for ex-ante forecasting of the potential impact 
of RTAs. Knowing the possible effects of RTAs may be useful in guiding trade policy 
decisions of policy makers. It may be too late to change policy directions if negative 
effects are experienced after conclusion of trade agreements. 
 Other than quantitative simulation of RTAs, the earlier part of this thesis also 
provides views on the reasons for the rise of regionalism in the world and East Asia in 
particular. Of special attention is the thesis’ attempt to explain the reasons for the highly 
probable prospect of an ASEAN hub in hub and spoke arrangements in East Asia. 
Previous literature have not focused on the possibility of formation of hub and spoke 
arrangements in East Asia, and hence have not adequately addressed the issue of who 
will be the hub in such arrangements. As shown in Chapter 2, the formation of hub and 
spoke arranegements is highly probable, especially in the short term as part of the process 
towards the formation of plurilateral RTAs. The formation of hub and spoke 
arrangements may affect the motivation of member countries to advance the trade 
arrangements to become plurilateral RTAs. 
 The results of the simulations have also allowed the testing of trade theories based 
on “empirical” data. Simulations of hypothethical models have not managed to convince 
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many academics and policy makers about the possible effects of RTAs. The use of 
calibrated parameters and real world data to conduct simulations has the advantage of 
lending more authority and being more persuasive. As such, this thesis has been able to 
verify the hypothesis of various trade theories e.g. the proportion of the distribution of 
gains among hub and spoke countries. 
 The impact of RTAs will not only be experienced at the individual country level 
but also on a regional level. Calculation of the various indexes on specialization and 
concentration of member countries and industries in this thesis helps to bring the analysis 
to a higher level of aggregation and look at the issues from a broader perspective. 
4.2 Summary of Findings 
 This thesis has attempted to analyze the potential impact of the various RTAs on 
the welfare, output, exports and imports of member countries. The main findings will be 
summarized here. 
 Most member countries will experience positive gains from being members of all 
plurilateral RTAs. All ASEAN countries will benefit from being members of the hub and 
spoke arrangements and enlarged RTAs being simulated in this thesis. The gains to 
ASEAN countries from hub and spoke arrangements will be larger than plurilateral RTAs 
with the same membership compositions. This finding is consistent with trade theory that 
specifies that hub countries tend to gain a greater proportion of the aggregate benefits 
from hub and spoke arrangements as compared to spoke countries. It also means that 
spoke countries have incentives to improve bilateral trade relations between each other in 
order to facilitate transition to plurilateral RTAs. Most of the welfare gains in member 
countries are correlated to increases in real GDP in the same countries. 
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 Looking at the results on output, exports, imports and RCAs of the different 
sectors, it can be observed that there will be several sectors where the direction of the 
changes are robust irrespective of the RTA being simulated. These sectors may be the 
“true” comparative advantages that traditional trade theory has suggested that may 
benefit from trade liberalization. 
 The HHI indexes calculated for specialization and concentration of countries and 
industries do not have any conclusive evidence of increases in specialization and 
concentration due to trade liberalization. This may be due to some factors. Firstly, the 
preferential liberalization of trade among a few countries may lead to distortions in trade 
patterns in member countries. Secondly, the resulting increase in income in the countries 
due to the gains in real GDP from trade liberalization may lead to significant increases in 
production and demand for products from sectors which are previously very small, or 
significant decreases in demand from sectors that are dominant before the liberalization. 
4.3 Limitations of this Thesis 
 As is the case with any economic model, the GTAP CGE model is as realistic as 
the assumptions that it incorporates. Economic models are inevitably simplifications of 
complex interactions in the real world. Oversimplification or incorrect specification of 
assumptions of the real world may invalidate the results simulated. Unfortunately, this is 
the case for ex-ante studies of any methodology or forecasting. One limitation of this 
thesis will be that the GTAP model, like all other economic models, are simplifications of 
real world behaviour and hence the results may not be completely accurate. Assumptions 
in this model include the perfect competition assumption and Armington assumption of 
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goods being differentiated by country of origin, rather than the more complex and 
possibly more realistic assumption of imperfect competition. 
 Secondly, the GTAP model used is a static model, i.e. it only compares the 
differences between the end results of two states of equilibria. All other exogenous 
factors in the model are assumed constant throughout the simulations. This is another 
simplification of the real world which is everchanging. Changes in endogenous factors 
are assumed not to have resultant effects on the dynamics of the simulation. This may 
mean that the simulation results may be some way away from what will happen in the 
real world should a similar change take place. The GTAP model also does not show the 
dynamics of change and the process of adjustment from one equilibrium to the next. 
 Other limitations and simplifications relate to the rigidity of factor classification. 
For example, classifying natural resources under one single category may suggest that 
different types of natural resources e.g. oil and metals are interchangeable, and that other 
than an aggregate limit on the total amount of natural resources, there is no limit to the 
amount of a specific type of natural resource that can be extracted as a factor of 
production. Another example is the mobility of labour, the GTAP model used in this 
thesis assumes that labour can move between industries and within one country but not 
between countries. 
 Data used to conduct the simulations were from 1997. This set of data was the 
latest when the simulations were conducted. Difficulties in collecting such huge amounts 
of data will ensure that data used in such comprehensive frameworks will almost always 
lag the latest data. An added disadvantage of using the data from 1997 is that the 
occurance of the Asian financial crisis may have led to significant structural changes in 
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the affected economies, hence rendering the model parameters less valid to the current 
reality. 
 Due to the length and aims of this thesis, it is unable and undesirable to cover the 
specific changes to all endogenous factors in the model due to a specific RTA in great 
detail. 
4.4 Directions for Future Research 
 The proposed directions for future research should endeavour to address the 
limitations of this thesis. Simplicity of the model and assumptions may be solved in the 
future through advances in economic theory and development of a more realistic and 
sophisticated model. It may be interesting to compare the differences in results arising 
from dynamic models and static models with the same parameters and data to get a better 
picture of what the effects will be in the real world. Hence, future research may 
incorporate comparisons between the two types of models to test the robustness of 
results. Due to the length and aims of this thesis, it has been unable to treat each single 
RTA in great detail. Future research may attempt to look at each RTA in closer detail so 
as to uncover other insights. This thesis has discussed the possibility of the formation of 
different RTAs but did not mention how they may be achieved. Future research may be 
conducted on roadmaps towards the various potential RTAs. In conclusion, it is hoped 
that this thesis will not only contribute to the literature but may also be useful for 
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 Annex A 
Data Aggregation in The GTAP Model 




2. New Zealand 
3. China 











15. Rest of South Asia 
16. US 
17. Other NAFTA countries 
18. Other American countries 
19. European Economic Area 
20. Other Europe 
21. Rest of the World 
 
 
Table A-2. Factors of Production in the GTAP Model 
 
 113
Factors of Production 
1. Capital 
2. Land 
3. Natural Resources 
4. Skilled Labour 




Table A-3. Industrial Sectors in the GTAP Model 
 
Sectors 
1. Paddy rice 20. Meat 
products nec. 
39. Transport equipment nec 
2. Wheat 21. Vegetable 
oils and fats 
40. Electronic equipment 










42. Manufactures nec. 
5. Oil seeds 24. Sugar 43. Electricity 












8. Crops nec. 27. Textiles 46. Construction 









48. Transport nec. 
11. Raw milk 30. Wood 
products 
49. Sea transport 






50. Air transport 
13. Forestry 32. Petroleum, 51. Communication 
 114
coal products 




52. Financial services nec. 
15. Coal 34. Mineral 
products 
53. Insurance 
16. Oil 35. Ferrous 
metals 
54. Business services nec. 
17. Gas 36. Metals nec. 55. Recreation and other 
services 





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Initial IDN MAS PHI SGP THA VTN 
HHI 2.59 3.48 2.93 4.31 2.74 3.20 
ASEAN+3 IDN MAS PHI SGP THA VTN 
HHI 2.53 3.41 2.86 4.16 2.66 3.34 
Change -0.06 -0.08 -0.07 -0.15 -0.08 0.14 
% Change -2.35 -2.17 -2.42 -3.53 -2.93 4.47 
EAFTA IDN MAS PHI SGP THA VTN 
HHI 2.54 3.43 2.89 4.16 2.68 3.32 
Change -0.05 -0.06 -0.04 -0.15 -0.06 0.12 
% Change -1.89 -1.69 -1.43 -3.47 -2.06 3.76 
ASEAN+4 IDN MAS PHI SGP THA VTN 
HHI 2.53 3.40 2.86 4.13 2.66 3.34 
Change -0.06 -0.09 -0.07 -0.18 -0.08 0.14 
% Change -2.37 -2.53 -2.39 -4.18 -2.96 4.45 
JACIK IDN MAS PHI SGP THA VTN 
HHI 2.54 3.42 2.89 4.14 2.68 3.32 
Change -0.05 -0.07 -0.04 -0.17 -0.05 0.12 
% Change -1.90 -1.96 -1.31 -3.95 -2.01 3.82 
ASEAN+5 IDN MAS PHI SGP THA VTN 
HHI 2.53 3.41 2.86 4.16 2.66 3.37 
Change -0.06 -0.08 -0.07 -0.15 -0.08 0.17 
% Change -2.32 -2.23 -2.35 -3.53 -2.87 5.21 
WPFTA IDN MAS PHI SGP THA VTN 
HHI 2.55 3.43 2.90 4.19 2.69 3.33 
Change -0.04 -0.05 -0.03 -0.12 -0.05 0.13 
% Change -1.72 -1.49 -0.90 -2.68 -1.66 4.22 
ASEAN+6 IDN MAS PHI SGP THA VTN 
HHI 2.53 3.39 2.86 4.13 2.66 3.37 
Change -0.06 -0.09 -0.07 -0.18 -0.08 0.17 
% Change -2.34 -2.58 -2.33 -4.18 -2.90 5.21 
AOFTA IDN MAS PHI SGP THA VTN 
HHI 2.55 3.42 2.90 4.17 2.69 3.33 
Change -0.04 -0.06 -0.02 -0.14 -0.04 0.14 
% Change -1.72 -1.76 -0.79 -3.18 -1.61 4.25 
 154














































Initial IDN MAS PHI SGP THA VTN 
HHI 3.12 6.31 6.35 6.68 4.22 3.96 
ASEAN+3 IDN MAS PHI SGP THA VTN 
HHI 3.27 6.14 6.32 6.45 4.61 7.10 
Change 0.15 -0.16 -0.02 -0.24 0.39 3.14 
% Change 4.88 -2.61 -0.36 -3.56 9.20 79.43 
EAFTA IDN MAS PHI SGP THA VTN 
HHI 3.28 6.17 6.40 6.44 4.67 6.66 
Change 0.16 -0.14 0.05 -0.25 0.45 2.71 
% Change 5.24 -2.15 0.82 -3.72 10.70 68.41 
ASEAN+4 IDN MAS PHI SGP THA VTN 
HHI 3.27 6.10 6.33 6.40 4.60 7.10 
Change 0.15 -0.20 -0.02 -0.28 0.38 3.14 
% Change 4.90 -3.24 -0.29 -4.23 9.05 79.35 
JACIK IDN MAS PHI SGP THA VTN 
HHI 3.28 6.14 6.41 6.40 4.68 6.67 
Change 0.16 -0.17 0.07 -0.28 0.46 2.72 
% Change 5.25 -2.64 1.03 -4.22 10.83 68.62 
ASEAN+5 IDN MAS PHI SGP THA VTN 
HHI 3.29 6.13 6.33 6.45 4.62 7.35 
Change 0.17 -0.17 -0.01 -0.24 0.40 3.39 
% Change 5.56 -2.74 -0.20 -3.57 9.38 85.67 
WPFTA IDN MAS PHI SGP THA VTN 
HHI 3.31 6.19 6.46 6.50 4.71 6.81 
Change 0.19 -0.12 0.11 -0.18 0.49 2.85 
% Change 6.11 -1.88 1.74 -2.73 11.69 72.10 
ASEAN+6 IDN MAS PHI SGP THA VTN 
HHI 3.29 6.09 6.34 6.40 4.61 7.34 
Change 0.17 -0.21 -0.01 -0.28 0.39 3.39 
% Change 5.57 -3.36 -0.13 -4.23 9.23 85.61 
AOFTA IDN MAS PHI SGP THA VTN 
HHI 3.31 6.16 6.47 6.47 4.72 6.81 
Change 0.19 -0.15 0.12 -0.22 0.50 2.85 
% Change 6.12 -2.36 1.92 -3.26 11.80 72.05 
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Initial IDN MAS PHI SGP THA VTN 
HHI 2.59 3.48 2.93 4.31 2.74 3.20 
ASEAN+3 IDN MAS PHI SGP THA VTN 
HHI 2.53 3.41 2.86 4.16 2.66 3.34 
Change -0.06 -0.08 -0.07 -0.15 -0.08 0.14 
% Change -2.35 -2.17 -2.42 -3.53 -2.93 4.47 
EAFTA IDN MAS PHI SGP THA VTN 
HHI 2.54 3.43 2.89 4.16 2.68 3.32 
Change -0.05 -0.06 -0.04 -0.15 -0.06 0.12 
% Change -1.89 -1.69 -1.43 -3.47 -2.06 3.76 
ASEAN+4 IDN MAS PHI SGP THA VTN 
HHI 2.53 3.40 2.86 4.13 2.66 3.34 
Change -0.06 -0.09 -0.07 -0.18 -0.08 0.14 
% Change -2.37 -2.53 -2.39 -4.18 -2.96 4.45 
JACIK IDN MAS PHI SGP THA VTN 
HHI 2.54 3.42 2.89 4.14 2.68 3.32 
Change -0.05 -0.07 -0.04 -0.17 -0.05 0.12 
% Change -1.90 -1.96 -1.31 -3.95 -2.01 3.82 
ASEAN+5 IDN MAS PHI SGP THA VTN 
HHI 2.53 3.41 2.86 4.16 2.66 3.37 
Change -0.06 -0.08 -0.07 -0.15 -0.08 0.17 
% Change -2.32 -2.23 -2.35 -3.53 -2.87 5.21 
WPFTA IDN MAS PHI SGP THA VTN 
HHI 2.55 3.43 2.90 4.19 2.69 3.33 
Change -0.04 -0.05 -0.03 -0.12 -0.05 0.13 
% Change -1.72 -1.49 -0.90 -2.68 -1.66 4.22 
ASEAN+6 IDN MAS PHI SGP THA VTN 
HHI 2.53 3.39 2.86 4.13 2.66 3.37 
Change -0.06 -0.09 -0.07 -0.18 -0.08 0.17 
% Change -2.34 -2.58 -2.33 -4.18 -2.90 5.21 
AOFTA IDN MAS PHI SGP THA VTN 
HHI 2.55 3.42 2.90 4.17 2.69 3.33 
Change -0.04 -0.06 -0.02 -0.14 -0.04 0.14 

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































    
